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( DT Ayt 7 / - 7 S - A5 NEEDED FOR GEOSYNTHETICS INSTALLATION ACCESS.
\ 1\ XA S Y o ineR . BACKFILL TO FINISH GRADE AS SHOWN.
- 5T Y e as - ) X
V3 ‘:‘: <« i B. PROVIDE GEOMEMBRANE FLAP AS SHOWN ACROSS
AR, WY e T e 2R,
7 F, 7, 7 ~L 7 7, & 7 MINIMUM & FI :
o \ NAN /A\. /\\. N PREPARED SUBGRADE  NYONNY NN/ OF SLOPE,
CONTROL LINE @@ FOR SUBGRADE (SEE H—2-B30829, SHEET 1 OF 2) 9. PROVIDE GEOMEMBRANE PIPE BOOT SIMILAR TO )
FOR LCRS CLEANOUT IN CELLS 1 AND 2 = —=—
: . SHOWN ON H—2-830845.
PHASE 1 SOUTH LINER EDGE TERMINATION DETAIL £ 10. SEE SECTION C ON DWG H—-2-B30B47 FOR LDS RISER
NTS H—2-B30836 FIPE DETAIL.
ST T TS
e ~
7 , | N GEOMEERANE FLAP
/BUTYL MASTIC TAPE N EXTRUSION WELD PRIMARY
/e v \ A
- SECON EMBRAN
—1/2" SST CLAMPS /! NEOPRENZ RUBBER \
2—1/2" SST CLAWP [ P (SEE NOTE RISER PIPE\ EXTRUSION WELD FLAP
HOPE HOOT i TO PRIMARY GEOMEMBRANE
LDS RISER PIPE 1/2" ssT i o 4 X B X %" MIN THICK PLYWOOD
{SEE NOTE 10)-— \ HOSE CLAMPS f {SEE SFECIFICATION) SECTION 02661
" — FOR REGUIREMENTS
[
EXTRUSION WELD HDPE BOOT \ iz / . CUSHION GEGTEXTILE
TO PRIMARY GEOMEMBRANE, | 2 \ g / : _
: TYP (SEE NOTE 5) - EXTEND SECONDARY
(1.0 MIN 1 \ / B EOMEMBRANE. 10 o X PRIMARY GEOMEMBRANE
FRIMARY GEOMEMBRANE -———-i 1.0 ;m \, HOPE BOCT S PROTECT END OF ADMIX ; PRIMARY GOL BLEG. NO.
(SEE NOTE 2 AND 3) _ , : r . ~ s UNER (SEE NOTE 6)— . fosis ; 200€
e — ~. ~ _ e
FIFE BEDDING = prert ~— s e LDS DN g
= ) .
]L_ e f AN SECONDARY GEOMEMBRANE g
— 1Y LY
. g
[~
- H
s £
MIN 1" RADIUS LINER ANCHOR_TRENCH, R R !
SEGONDARY ON ANCHOR TRENGH SEE DETAIL MIN. . i =[TINDEX KD,
GEOMEMBRANE EDGE @ PIPE BOOT HTB 3038 . , E 0111
NTS mp— E
i %
i BORES 1272470 z
TYPICAL GEOMEMBRANE BOOT DETAIL 2
NTS ' ' : H—2-B30847, H-2-B30849 i CH2ZMHILL
[J.S. DEPARTMENT OF EMNERGY
. Office of River Protestion
1 IDF
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LEACHATE SFORAGE TANK 219£201
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H-2—B30B52,TYP~0k. 2
YARD H;%ggANT sx—:i?iwf it
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219A~ 12"~ HCP—026—HDPE
219E~12"~LHCP— 026—HDPE

wrsn 2194— 18" —LHCP—-025~HDPE
219E—18"—LHCP—-025--HDPE

21QA 12"—LHCP—027—-HDPE
219E~ 12"—LHCP 027-HDPE
SEE NOTE 4.

TO CREST.
PAD BLDG

| J ' + | e i i - 1 m e [ R N < I
Ep T o e | S, i e, ot PIPE
‘STGRAGE TANK 218201 [ " 4 ;/'3 T fi I ! 1. SEE DPWGPH 2- 830237 FOR LDS & LCRS SUMP
- ; . /‘ "n‘,__\‘ | . e
FIRE HYBRANT (TYM ) Ve o f s g S \ ! DETAILS THIS AREA. :
" o ‘*~-A.v " Ry ud et ey E
b s'i‘f A / L ! v : , z . o
%ADI"N “S‘I’ATION } r’/ Ve "- | ~ 2. CENTERLINES OF PIPES SHOWN,

3. CONTOURS IN CELL 1 AND 2 AREA ARE TOP OF
PRIMARY LINER ELEVATIONS,

4. 1DS PIPING AT ELEVATION LOWER THAN PIPES
¢ LERS IN LCRS SUMP, SEE
H~2-830848

‘ SUMP

. SEE DWG H-2—B30830 FOR CONTINUATION OF
EXISTING RAW WATER PIPELINE, AND NEW
RAW WATER PUG MILL SERVIGE TIE-IN.

T o LEACHATE TRANSFER ﬁ LDING 2}&951;,i R -
oSS SIDE SLOPE \Q ‘
———— L& jp D Bl P SO 8. SLDS PIPING AT ELEVATION LOWER
'.;’M CREST PAD BUILDING 219E \\ e . 249A—3"-H-048~HOPE THAN FIPES IN LDS SUMP.
. LGRS e qzﬁEAN%téT/ R | M 2195_3-.(LHJ_0{8_HL§E THA
EST PAB, BL : N T _ A@
SEE @ ANEDWG H-fz—aisosw \ / Sﬁ%&&?’“ﬁ 1 \_21 ST o L1 047~ HDPE H—2-830B48
49, TY ‘\\ : 2191—:-—12 —LH-047—HDPE
B AT 3 : % 7 A ; . . ‘ 3’ (.5 i~
- fE /| . [ NORTH u_MlT\
woal i SLOTTED HDPE :, LCRS SUMP
1. bt . iy !
il ) | PPE TYP ! ! \ ‘3
il i » t‘ L -
L@f‘ ¥ i ) : 3 f 219A—12"—L HCP—049~HOPE
! ! { \ 218E—12"—LHCP—-049-HDPE
RN / ! : * SEE NOTE 6
/p 5 i B I
o ‘ H !
] KA\ | j LCRS SUM® TROUGH
, }é? B 1 {SEE NOTE 1)
| H—2-830848 r : \
' { ' ‘
[ [ o ; - _/_,_,J—-—:’:"_HDPE END CAP
H . <
f | . b SEE TN
. I | H-2-830852
a | : ;
Fexstine 12'% I i : ,‘
/' RAW WATER | (12" HOPE \"w o ;
.. PIPELINE A\ \ IEND CAP | |
& ,4 4 - B"_[H-8%7-HDPEY, l ! —\L_ H"‘“NM&
/ ;f""{ v 219671 2"~ —ohJ HDPE | ‘ ~~_ips SOWe j |
¢ o \ ! : AREA BELOW * |
e \_';ﬂ e i o . :
A \ i (e |
™ Lt e e e i 4 e e o e s s s e e o
. \ - Y /
/ N . \ S~ TRANSITION ELLS FOR /
- "\\\ RN ALL PIPES THROUGH
. i \ LCRS SUMP TROUGH.  SEE j/ :
SEE NOTE s\e%e‘:fN : E \ H-2-830848, TYP. N
B -

L }l —)TO_FILL STATION \ - ST B SNy e BLDG, WO.
239A-12" LH-047~HDPE 30" i} gREP;]JngllgL. \ 12"%18" HOPE / 200E
219E=12" LH—047-HDPE i B RED 2" HDPE TEE / '

; : —E.§E¥W&::2'JET§? ; \ i P / é
e Vi T L A7 FLE M e SR bR i b 1 "
: S GATE VALVE “*-.\ E-Jﬁm 5«1; SEE NOTE 2 \\ 12" HOPE Eb 1, / 2
®? . 3 a »
Loar riar Liax Loy — SEPARATION _ ; ﬁ N . 5
ARt / . REOTEXTILE W “ N 3 e SOUTH_EDGE / g
CCLMEL N, : 4" FLG % jrz( Mhf e R 1k N ™ + / 2
BOTTOM LINER REDUCING TEE v S \ | ‘E\\_ ——— R —— i
DETAIL N gy _ -SEE NOTE 1 - 2
ahy Aw O E s N Y o | INDEX WO.
H—2—B30838 R e v’/ ~ | L Bl gsag
#‘E;_{\;;J‘?T B U ~ 14 P Vs %
5 i $TYe) o K LEE %J‘l' ~ ’
/4 NOTES: 127 PYG -7 L SERVICE SADULE SET NOTE 5 “~ AN -~ g
1. REMOVE 4" X 4" POST AND EXISTING PVC CAP. ~ _H-2-B30848 - .
. : g 2. INSTALL 4" SOCKET WELD PIPING AND FITTINGS AS REQUIRED FOR BELOW AND ABOVE GROUND TIE—IN OF it :
PREPARED SUBGRADE : FILL STATION AND PUG MILL. '
' 3. 1" DRAN VALVE, 1" DA X 12" LONG GSP, AND 2 CUBIC FEZT OF DRAIN GRAVEL NOT SHOWN TYPICAL LCRS/LDS SUMP PIPING | o s 8
NCTES: FOR CLARITY. SCHEMATIC CELLS 1 & 2
1. OPERATIONS LAYER THICKNESS VARIES ACROSS CELL 4, EXISTING 4”7 €900 PVC IS APPROXIMATELY 200' LONG FOR PUG MILL SERVICE AND - CHZMHILL
BOTTOM WITH A 3-FOOT MIL. THICKNESS. APPROXIMATELY 0’ LONG FOR fILL STATION SERVICE, VE GROUND — :
: 5. COORDINATE WITH CONSTRUCTION MANAGER FOR REQD DEMOLITION OF ABOVE GR _ NANE o U.S. DEPARTMENT OF ~
PIPING AND RE—CAPPING_OF BURIED PIPING AFTER PROJECT COMPLETION * — -, HerARNTVE . ENERGY
LCRS COLLECTION PIPE /DY FILLSTATION/PUG MILL TIE—IN /T e o of Rier Protction
NTS H-2-830849 NTS L 230830 DF
. LEACHATE COLLECTION
A ADDATION OF DS /23 fos] - . PiPlNG PLAN
DWG NGO TITLE T REFERENCES ""] ofe ] yrdl sl 8 D H-2-8308458
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H—2-8308

N

SEE@ BOLLARD DETAIL, (TYP 18 JPLACES)
71

‘e

| HG NO H-2-830846

[ o+ ™5l '

P—

SEE NOTE 2
(TvF)

.

AN

21941 —8"—LH-040—~HDPE
219E1-6"—LH—-D40~HDPE

o /
\RDCR
\,

2194201~ 2"—LTCP—035—HOPE
219E201 -2"—LTCP~035—HDPE

219A1—3"-LH—-030~HDPE
219E1-3"-LH-030~-HDPE
W/6" CONTAINMENT

FLOATING COVER PUMP
SEE NOTE 9

TWO STILLING WELLS T,

2104201 —4"=T~034—HDPE —
Z16E201—4"—LT—034—HDPE
w/8" CONTAINMENT

218A201--2"-LTCP—036--HDPE
218E201-2"-LTCP~036—HDPE

—
-

-
- i

H=-2-830850

o f o
. . ‘/L— = —E—G‘#
,SEE/ 3\ TRUCK LOADING DETAIL °

—

H-2--830852 r

219A1-4"-LT~037-HIDPE
219E% —4™-LT-037—HDPE
W/8" CONTAINMENT |

,~SEE NOTE

]

—
.

SEE NOTE 7
{TYP)

219A1—-2"—LHCP—032~-HDPE
r 219E1~2"-HCP~032~HDPE

219A201 ~ 4"~ H~045—HDPE

218E201—4"—(H— (045~ HDPE
W/8” CONTAINMENT

SEE @ ComB!

H--2—-830850

. s
SEE NOTE 1 (IYP)-/ Ve

\\

o
.,
N

/-SEE NOTE 5

. X..SEE NOTE 4

— sEE/” 1) LEACHATE, TRANSFER BLDG
. H~2~830851

|

.ELM

218A— 3"—1H~024—HDPE
219F~3"—H—-024—HDPE
W/8" CONTAINMENT
SEE NOTE 10 (TYP)

.
LAY anp NoTE 11

—

=_

]

~— 219A1 —4"~LT—038—-HOPE -
219E1 =4"—LT—039—HDPE
W/8" CONTAINMENT

(7| 219A1=B"~LTCP—038—HDPE .o "
219E1-8"—LTCP—038-HOPE - P

"
i

o 219A1—4"~LT—041~HDPE | {
219E1—4"—LT—041~HDPE
W/E" CONTAINMENT

—10'—0" FROM OUTSIDE WALL SURVEY
AND RECORD ENDS OF PIPES

GRAVEL PAD k

EEFORE BURIAL

/—TOE OF GRAVEL PAD

/‘.1" SCHD BC SOLVENT WELD PVC RAW WATER -

.
1,

12,

XN

NOTES:

PIPES SHOWN AS SOLID LINES NORTH OF CREST PAD BLDG.
INDICATE BURIED DOUBLE CONTAINED LEACHATE PIPING OR RAW
WATER FIPING, ’

. DASHED LINE INDICATES BURIED SINGLE WALL PIPING FOR

SECONDARY CONTAINMENT SYSTEMS,

. SLOPE ALL PIPING IN DIRECTION INDICATED AT 1% .SLOF’E

MINMUM. FOR PRIMARY PIPE FLOW DIRECTIONS, SEE P&ID'S
ON H-2-830854, SHEETS 1 THROUGH 4.

. INSTALL HDPE CAP ON CARRIER PIPE AND FIXED END SEAL

FOR SECONDARY CONTAINMENT PIPE, THIS FIiFE IS
PROVIDED FOR FUTURE PUMP SUCTION CONNECTION TO
FUTURE LEACHATE STORAGE TANK,

. INSTALL HDPE CAP ON CARRIER PIPE AND FIXED END SEAL

FOR SECONDARY CONTAINMENT PIPE, THIS PIPE 1S
PROVIDED FOR FUTURE LEACHATE TRANSFER BUILDING DISCHARGE
CONNECTION TO FUTURE LEACHATE STORAGE TANK.

. SEE DWG H~2-830829, SHT 2 FOR LEACHATE HANDLING

FACILITIES SURVEY CONTROL POINTS. FOR' CELL 1. FACILITIES CONTROL
POINTS, REPLACE "*" WITH 4; FOR CELL 2 FACILITIES CONTROL POQINTS,
REPLACE "*" WITH 5. :

EXAMPLE: CELL 2 lS .

. BEND RADIUS SHALL NOT BE LESS THAN ALLOWED BY PIPE

MANUFACTURER.

. STILLING WELLS SHALL BE INSTALLED PER TANK MANUFACTURER

REQUIREMENTS. AT THE LOCATION- SHOWN FOR ANALOG AND
DISCRETE LEVEL INSTRUMENTATION,

, FLOATING COVER PUMP AND ASSOCIATED BASEPLATE/BRACKET

SHALL BE INSTALLED PER TANK MANUFACTURER REQUIREMENTS

AT THE LOCATION SHOWN. THIS PUMP SHALL BE OPERATED AS REQD
TO MINIMIZE DEPTH OF RAIN/SNOWMELT ACCUMULATION ON TOP

OF FLOATING COVER.

PIPING DESIGNATIONS ARE IDENTIFIED FOR CELL 1 AND CELL 2
LEACHATE PIPELINES. THE "219A" PREFIX IS FOR CELL 1 AND THE
"219E" PREFIX IS FOR CELL 2.

APPLIES TO ALL PIPING NORTH OF CREST PAD . BUILDING  INCLUDING
RAW WATER PIPING EXCEPT RAW WATER PIPING SHALL HAVE MINIMUM
3"-8" OF COVER.

INSTALL. 1" RAW WATER PIPE A MINIMUM OF. 6" BELOW
8" HDPE PIPE

P TOE OF ACCESS ROAD BERM
H-2-830849 / S ELDG. NO.
I—— y 1t e e e kot .1 b 1 P e e S S T i e st s i 210A
£ i 219A1
e et ettt et ettt P e gl 219A201
: e g 219E
@ : 3 2198
LEACHATE HANDLING FACILITIES —SEE CREST PAD BLDG | 21sE201
CONTROL POINT. SEE NOTE & . H-2—830847 g
SEE NOTE 3 o
(TYF) SEE YARD HYDRANT (TYP OF 2) z
H-2-830852 ¢
ACCESS ROAD ™ 2 N 00,
'4’ @ g
' ' SLOS ACCESS PAD 8500
LCRS PIPE CLEANOUT _ /SEE® g
SEE DWG H—2-B30845 H—2—830849 SHT 2 /TOE OF SHINE BERM 4
FOR PIPE CONTINUATION, N\ U o i - E y
i 3 | 10.0° ¥ | &
| | | = | |
] i i =N AL -SEE DWE H—2-830845 :
g} “é; i 2 | [~ - FOR PIPE CON.TINUA.\TIONgEb_ CHZMHILL_
- i —— B . oo . " s i:0 2
SHINE BERM & SLDS RISER PiPE U.S. DEPARTMENT OF ENERGY
R . ; L — i o i b YL A e Office of River Praotaction
ﬂz%@w HEl g T i
| ] IDE
| o LEACHATE TRANSFER
7 A AUDIMOM OF SLDS 4/ 104 e '_ P1 PI N G PLAN
"REF_NUMBER TITLE weo | rev - v e - L oTer o 9 X B
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8 _ | 7/ & | 9 ' } - A _ J [ WG H—2—830848 Hy o [y 1

TOP QF OPERATIONS : ) PiPE ELLS AS REQUIRED TO
LAYER (NTS) MAINTAIN CONTACT W/LINER SYSTEM

'« TOE OF SLOPE LCRS PIPE .
' / {FINAL GRADE) 12" LH-047--HDPE AND TO KEEP PIPE UNIFCRM AND
7 LEVEL THROUGH' SUMP TROUGH
SIDE SLOPE :

LINER DETAL Sl

» Y
: =, OPERATIONS LAYER ©
o

“,aq-’l ,,\z-«: Wy ¥ vl u‘.’“

AT G T A “ A
ST Sy N SIS
Y Y a \‘f-ﬁl- __‘.. LY

E L
v, LCRS SUMB TROUGH +¥/5%
SEE A-2-B30837 i
y .

BOTTOM LINER :DETAIL

LCRS H—2-830838

um

ATy g

R A B e LT S o

NOTES: see ot |

1. SOME LAYER THICKNESS FOR GEOSYNTHET
MTLS ARE SHOWN EXAGGERATED FOR CLARITY.:
SOME PIPE LOCATIONS SHOWN VERTICALLY

,f RS NI LS AL LA B SECONDARY
GCLi

1"—0" MIN. OVERLAP

Ty, 4
/-/f/fj/rr,f“c' / /J//

ADMI)‘( LINE /,-’ : / Iy e w' i""

ABOVE GEOSYNTHETIC LAYERS FOR CLARITY. O ,,w, Lorid
ACTUAL INSTALLED CONDITIONS WILL BE Lt fdv s b i dhd /} (R St W OPERATIONS
PIPE RESTING ON ADJACENT GEQSYNTHETIC LAYER. - ”,u‘ T GPERATIONS LAYER R (o8 1 Lyt Ly el A LAYER.
S 3 ™ - * T S T AT F i ¥

2. AT SIDE SLOPE AND SUMP TRANSITIONS, BEND - oPIPE BEDDING ko E'E% R Rﬁ'zr"v »b‘“ ‘"";‘;f«f-—w Yoy enghr] e (an Lan PE Y| oRs CON
PIPE WITHIN MANUFACTURES RECOMMENDED MIN P~ Da g . SDRAIN GRAVELjoT B 3 6@_;,?0 3% 69“ 0.9 4 AR %
BEND RADIUS OR USE BUTT-FUSED PIPE FITTINGS (" o0 o 1o sere ~— . A =9 P e e i 7 : Vg A PRIMARY
TO MAINTAIN CLOSE CONTACT BETWEEN PiPE_AND oD e e ‘ 1 | - : /e e N e o’ GEOMEMERANE
LINER SURFACE. FITTINGS SHALL HAVE SAME g[;o»&& BESOND =
SDR AS PIPE. IF USED, CONFIRM W/ PUMP : :
MANUFACTURER THAT FITTINGS ARE COMPATIBLE SECTION CUT) - PIPE BOOT \mers b DS CON
WITH RAISING AND LOWERING OF PUMP. . : SiM O

3. MULTIPLE DESIGNATIONS FOR PIPING NOT SHOWN — H-2-B30840 SOLID ~~—j—=-SLOTTED

PIPE PIPE : ‘ . :
. . T \—~ CUSHION GEOQTEXTILE

FOR CLARITY. ALL PIFING LABELS UNDERSTOOD
TO REPRESENT PIPING IN BOTH CELLS 1 AND 2,
PREFIXES 218A AND 21SE APPLY TO ALL PIPING, ‘®

. ANGLE 12" SLDS PIPE TO PROVIDE REQUIRED

SECONDARY GEOMEMBRANE

LCRS & 'LDS SUMP_NORTH - SOUTH SECTION /AN
NTS

H—2-830845

CLEARAMNCE FROM CREST PAD BUILDING AS
H-2-830842

SHOWN ON H—-2-—-B308486.

TRENCH

LEACHATE COLLECTION RISER - _ _ .
PIPE AND SUMP PUMP DETAIL . : -y N

LEACHATE” GOLLECTION ;
SUMP PUMP P202 H-2—830849 , TYP . N | PIPE BEDDING
. -1l
LEACHATE COLLECTION / R L
; LCRS LOW FLOW PUMP RISER PIPE . , < 1 P
SUMP PUMP PZD3 12" LHCP—026-HDPE o / . - L
CRS HIGH FLOW PUMP e —
RSER PIPE LCRS PIPE : © LCRS LOW FLOW PUMP § LORS SUMP |
D DR A | RISER PIPE LCRS PIPE
18" LHOP—025—HD E—\ 12"~LH-047 _ R B o6 tDPE e o 47 HOPE
250 TP ‘ - —TOP OF OPERATIONS LAYER (NTS) , | LCRS HGH FLOW PUMP :
: . —TRANSDUCER PIPE _
gﬁfﬁ‘fﬁ—ma : OFERATIONS " RISER PIPE 3" LH--048~HDPE SERARATION
2 | 18"—LHCP~-025—HDPE /_ f GEOTEXTILE
] R I R R R S A I RS TR NV O BNV R LT AV [ IR R TR A I T Ty T o ) - A . — - ' _
Vga B A A:”!’{P"kj‘ "PJF\?‘ y.:s\}" F‘XJ‘ %':Q' .;A :‘, ® ’:A V,;\.» "/AJA f’_%." é‘%f:.\ va"ffv}» ~';‘,‘r“" ;“b boan <,r,;- enr Vepw *’.z,\ LCRS CON i kg s Ty qh} - . N
% u,a. e I“-; . -=., RS PR Py NEY SRS S «’r.;’ (,agi(erERiT\IqiNal_A‘\(Eﬁ{‘ j"?; 4—*::4,:\_3. - _"'ﬁ”-.»_» AT > Lo N ¥ e et ) S
b ‘_ Y w,n: 4;-', 3, > T . . g 3 e syl oyl L— PRIMAR “ - d F - 200E
RN e laa zn A 0 P TOBA 2 " GEON?EB},BRANE e_ e {rm,.— E
c a : Lt g
. . +
LDS CON _\ P -'.'"' S e ale i §
W B =
ot e - 3
SECONDARY 7 ~'}‘“ g
CEOMEMBRANE—" [ ; /s /7‘ Vi , f ; & :
/ 17 / 7, Z g
ADMIX LINER -\ / / W 5
=
-G =] INDEX NO.
: u////ﬁ/'f £l aso00
H3 (=]
PSR EH \1,;‘,@@ LW h, “'ﬁ‘.&y""i e
IVE RS “KOPERATEONS LAYER ;MATERIAI? Sk ﬂ‘""f. 2 E H~2-B30839 : Y E
' ‘ DISTANCE VARIES -
........ ; ¢
LDS PUMP RIGER PIREASEE NOTE 4 5

12" LHCP~027~HDPE ' - Y T

CUSHION GEOTEXTILE - v:q%a"%%‘ - 1. 7.2

mv .
LDS PUMP RISER PIPE VTN 1 DRAIN GRAVEL
12" LHCP—027—HDPE : SLDS CDN ¢ LORS SUMP \ & 12" SLDS RISER PIPE WITH CH2MHILL
LEAK DETECTION . SLDS GEOMEMBRANE @ 2’ MIN SLDS SEPARATION PRESSURE TRANSDUCER
PUMP P204 GEOTEXTILE OVERLAY ~ SEE NOTE 4 U.S. DEPARTMENT OF ENERGY
LCRS & LDS SUMP EAS EST SECT’ON QOffice of River Protection
— H—2—830B45 IDF
oo LCRS/LDS
) A ADDINEN OF SLDE 1604 eran | SECTIONS AND DETAILS
REF NUMBER N T'TLE ' i “I fr BLDG RO MOEX NO [ ) REV
DWG _NO TAITLE REFERENGES Ve e oo il bt ZraaaTy o210 2008 | 8500 |H—2—~830848| B
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H-2-B30850

SST EYEROLT

STAINLESS STEEL
EXTRACTION CABLE

7'—0" x 7'-0" PRE-CAST
VAULT LID W/ ACCESS

HATCH
£L. 72&

(EXTEND ACCESS HATCH DRAIN 3'-0"
PAST VAULT LID. PROVIDE MIN. 2
CUBIC FEET OF DRAWN ROCK AT
FIPE TERMINATION

i _ GRADE T

CONCRETE RING o -

FOOTING e B"
’\1 % o

FOR ELECTRICAL

<) kéz@f—__ -

INSTALL BUTYL MASTIC
FILLER ALL ARGUND
FOR SEAL

DETALS, SEE EL 720.0 INSTALL TWO COMPONENT
H—2-830B64 SH 2 - HDPE MANHOLE SEALANT CAULKING ALL
L 2g"0D. x 71.5".0, AROUND, FORMULATED OF
. HDPE SUNMP i 100% POLYURETHANE
SEE NOTE 52 O:0- X 387.0.— T GLosD: gE/LT. ELASTOMER
a- 1} FOAM PIPE INSULATION
;gmLcEA CHATE‘—_??} l E J\uF'nNc: EYES,
218A20 1 —A" L H045—HDPE b VB OF 3 FROM TRUCK
219E201=4"LH=045—HDPE 4= / g« opp.] n LOADING _
W/ 8" HOPE CONTAINMENT ||-: 718.0 i 14 g:gg:-in-g—gﬂ-:ggg
FroM aLEAm;fcwﬁ TANK s [ 227 =T N 4" pye N"F" 7 g WppE W/ B" HDPE CONTAINMENT
219A201-2"~LTCP-036-HDPE 27 pppp lei_E\?EK LE.717.0 :
219E201-2"—LTCP-036—HDPE  |E. 716.5 2" HDPE ﬁﬁiﬁs&?‘ﬁﬁﬂi
FROM GREST PAD BLDG - . = M; A ¢ STATION
BISCHARGE. SECONGARY ¥ 3T p AR Ld = 2194201 ~2"~LTCP-035=HDPE

CONTAINMENT
219A1-2"-LHCP-032~HPPE 27 FIOPE

 219E1-2"-HCP—032-HDPE LE- 714.9

PIPE BEDDING-/

L EL 714.0

| 218E201-2"-LYCP—035~-HDPE

1 FROM - LEAGHATE

TRANSFER BLDG SUMP.
2198201 2" TCP—~043—~HOPE

~DRAINAGE NET CUSHION

A

BUTYL MASTIC FILLER

SEALANT CAULKING ALL AROUND
BOTH SIDES OF SECONDARY
LINER SEE NOTE 2

STRUCTURAL FIEL

HDPE X SST
TRANSITION FITTING

HDPE SECONDARY CONTAINMENT
MOTES: LEACHATE COLLECTION PIPE
1. GASKET SHALL BE 1/4" THICKNESS W/
35=40 DUROMETER HARDNESS

2. TWO COMPONENT SEALANT FORMULATED
OF 1007 POLYURETHRANE ELASTOMER.

LEACHATE TANK LEAK DETECTION PENETRATION

~NEOPRENE RUBSER
| GASKET, TYP 2 PLACES

- SEE NOTE 1 )
. PRIMARY LINER

™ ~—-CUSHION GEOTEXTILE
W/ cUTOUT

SECANDARY LNER

R

SST BULKHEAD - -
COUPLING

LUBRICANT - TO PREVENT GALLING

S5T HARDWARE, INSTALL WITH ANTI-SIEZE

5‘“0 I

(R

NTS

H-2-B830848

PIPE TRENCH
SEE

H~2-830843

EXTRUGION WELD XR-5

SEAL BOOT TQ PRIMARY

GATE VALVE COMBINED SUMP PUMP 219E201-2"-LTCP~043~HDPE
6™ MIN. . TYP OF 2 219A-LH=P=207
THICKNESS(TYR) ?1 9E—H-P~207
{ EVATION

218A201-2" - TCP--035-HOPE
219E201~2"] TCF~035~HDPE

219A201~2"—LTCP ~-04 3--HDPE
219E204~2"~LTCP—~043~HDPE

LINER, ALL AROUND
BUTYL MASTIC FILLER
NEOPRENE RUBBER. GASKET

LE. 715.0

PROVIDE 2" SQUARE NUT OPERATOR
EXTENSION TO AN ELEVATION OF

721.0 {TYP OF 2)

PROVIDE VALVE SUPPORT PER
* MANHOLE MANUFACTURER
RECOMMENDATIONS, (TYP OF 2)

&

2194204 =2"~LTCP—036—HDPE
219E201 —2"~L'TCF—C36~-HDPE
LE. 7185 /

218A201—4"~{H--045-HDPE

LE. 714.6 SEE NOTE 2 (TYR)

FROM TRUCK
/oG

f
I
{
216E201—4"~|H~045-HOPE f
W/ 8" HOPE CONTAINMENT i

E. 7180 \

TO LEAGHATE
TANK
. INSTALL 4 BOLLARDS AROUND ACCESS HATCH.
2. PIPING AND EQUIPMENT DESIGNATIONS ARE IDENTIFIED

FOR CELL 1 AND CELL 2. THE “219A" PREFIX IS FOR

(TY#)

PLAN

D

’SOMBINED SUMP MANHOLE
TS

219A1—~4" L T=041 ~-HOPE
210E1 4" 7041 ~HDPE
W/ B" HDPE CONTAINMENT
LE. 717.0

N9 (SEE NOTE 3, TYP)

PREFABRICATED
- HDPE STUBOUTS,

219A1~-2"~1HCP~032-—HDPE
219E1~2"—HCP—~032-HDPE
LE. 714.9

TYP 4 PLACES, SEE NOTE 1 N\

SEALANT CAULKING

: © JOINT_FLANGE TYP -
/ TWO PLACES
I

— BULKHEAD PLATE
DRILL AND AP

TYP HDPE FLANGE GASKET
SPLIT RING LAP

HOPE DOUBLE
CONTAINMENT PIPE

F—8UTT WELD TO FLATSTOCK
ALL ARCUND

l——+IDPE CARRIER PFIPE

e

1/2" HOPE FLATSTOCK

— CUT PIPE F'ENETﬁA'ﬁ
LINER AT 2

SST HARDWARE INSTALL
W/ ANTI~SIEZE LUBRICANT

EXTRUSION WELD PRIMARY
TO SECONDARY, ALL ARCUND

" " ALL AROUND, TYP 2 .
67 MIN TYP PLACES SEE NOTE 2
2
FLAT FACE CLASS 1
ETANLESS STEEL FLArG
e ESDED G5t BoLTS
S5T 908
B ¥ PE W/SST BOLTS
| €—5" FOR LEAGHATE 7
@ TRANSFER BLDG. AND PRIMARY LINER 2
COMBINED SUMP DRAINAGE NET ;
DISCHARGE 1.iNE CUSHION
(SEE NOTE 3) - /
0'—6" FOR LEACHATE ]
& TRANSFER PUMP FOAM COVE Fis
SUCTION LINE ‘ ] L ‘
CUSHION GEOTEXTILE e H i
AN ¥ .p’:-s:‘ |
o A L !
- ;
, / f
SECONDARY LINER— i
- W |
" ;

1. GASKET SHALL 8E 1/4" THICKNESS
W/ 35-40 DUROMETER HARDNESS.

=

LEACHATE TANK WALL

’ONA
PENETRATION /B &E@E

2. TWC COMPONENT SEALANT FORMULATED NTS

OF 100% .POLYURETHRANE ELASTOMER.

i
J
i
|
1

n-z-ss084s CH2MNMHILL

1/2 DIA F'OR TIGHT SEAL

BLDG, NO.
200E

g
2
3 .
g INDEX NO.
E BS00
g .
g
&

ToarE

CELL : ~— 3.PROVIDE MIN. OF 2 PiPE SUPPORTS PER HAME
CELL 1 AND THE "219E" PREFIX IS FOR CELL 2. f~2-830846 DISCHARGE LINE. PIPE SUPPORTS SHALL ; S D oo oo - \ERCY
3. MANHOLE STUBOUT ANGLES AND INVERT ELEVATIONS "CONNECT TO TANK WALL PER TANK o
SHALL BE FIELD VERIFED PRIOR TO FABRICATION OF MANUFACTURER'S REQUIREMENTS. iDF
MANHOLE.
4. Paggu:la& EIEESNCE AS REQD TO BUTT LCRS LDS
Fu ELD, TvP, .
5, PRSF;/iDE FUSFIJON WELDER ggﬁSEI'ED. SHOP REF NUWEER | TiE —To - : — o E E CT‘QNEMAND DETAILS e
. REY
o Lo, FILTRATION GONNECTIONS. DWE NO TITLE REFERENCES = — ot e[ R | D) 20 | 8% [H—2—-830850] A
! DRAWING TRACEABILITY LIST NEXT USED ON ey i REVISIONS "Ifi"?f:_ QET;- = MHibseue AS SHOWN Jur 634144 fwmr 1 o 1
8 7 6 5 1» 4 ’ "_7) I 2 XKXX PLOTID XXKX | ] m—nilm?




8 | 7 | 6 _ 2 ¥ nil ‘ 2 I _[#% n-2-ssosse  [¥; 44 Mg

: . : 219A-LH~CP~001 i | .
. CONTROL _u>zmw PL.C PROCESSOR AND 1/0 MODULES . , : . , ) _
: : FLOW LEAK LEVEL - ON RUN AUTO CREST PAD BLDG CREST PAD BLDG CREST PAD BLDG ALARM
SONAL  STAlUS comMAND STRTUS SIENAL m,;ém COMMAND <SS mqmm..),__. mm_%m_, m_mz? STATUGSTATUS STATUS - COMMAND STATUS GENERAL ALARM POWER ON STATUS TEMPERATURE  ACKNOWLEDGE
[— £ 4 t0 Vo tw S S— 4o o v 2 Y S S
: T i B . ] 1 3 . 1 . i 1 !
D m 120V 120v ! : ” n _noqv\f v\_/ _mc<v\m/ | m | m | 120v— | 120V | 120V | ok
I 1 ! I | i H | %
£uy ! ! ! ! i I i !
i i ] 1 I .
2, 1 ¥ I
oy 1] P oy gy A T __ f* @
” R - | i . ; o i . __ b . . ! _ -
T 120v— | 1209 ! ! ! ! ! | 1207 ; oo _ !
i i 1 1 { | I
|/ 100 " A/ 100 1 oA “ | . t oo 1 G0A “ . ALARM “ .
AN ] “ Y0 ! £ % ] ,
— \ e e . | .
\204/ i 703 \205/ @ ENCLOSURE
T T (SAME FOR _umosa.m”m‘ (SAME FOR P202) . Em?_._._i.%lcoml/ , _ “ [\ - 219A—LH—ENCL—001
L. 1 i L. ﬁl||i.,:4- 120v S
N N 00— LEVEL HIGH" ot
: °{ @ Mee ° lA & MCC _ | (s sHuUToON {f o M :
o] ' ° o (SAME FOR P202} __ @W_OEZW,ZD .
BYPASS \ : _ ;
LEVEL STATUS i
° . ° SWITCH __ HREL 5T |
™\ INTERLOCK CONNECTING I :
FOR CONTINUATION 1 : i
b o sy SEE. H~2-830854 ) ' . !
SHT 2 {TYP) i R ”
(SEE NOTE 8) ) !
; “ |~ 4s0v m_
. (&)
@/@ /] 2 |
3 w W
C i 05, =
CREST PAD ; L
BUILDING SUMP
SENSOR CABLE (219A)-3"— LH--024—HDPE :
.%mm oF 2 SEE NOTE 3 o "
l/ >m<@m_uw . THIS < SHT -(TYP) 6
1Y 18X ™ . .
. IR Bo Y 3" e . 3" PVC T e s B
> 4 _ i 5> t-2-830854-2 >
: 1"~ H—048—HDPE CV-004 - =
' , " e
— . _ o .w.u LH—001—HDPE 2 - | ‘
1 T [
' I =
| A
4 v-047 V=048 i
v—0508 Hv-051 |
a 1" pVC b . : N ~DRAINS
' Cv—0i0 - DP! ;
480V ; y < : 208/ :
B . OTES: i
1. SEE DWG NO. H—2-830825, SHT 2 FOR LEGEND SYMBOLCGY. . . . BLEG. NO.
. _ 2. SEE' SURPLEMENTS IN SPEC SECTION 13401 PROCESS : . Mﬁﬂwb_
i INSTRUMENTATION COMTROL SYSTEMS (PICS) FOR ¢ g
! DESGRIFTION OF INSTRUMENTATION AND PICS EQUIPMENT. Bl 219A201
I H =
19E
. 3. PREFiX IDENTIFIER FOR ALL fNSTRUMENTS, VALVES, -PROCESS 2 mﬂ oF1
v-018 PIPING, AND EQUIPMENT ON THIS SHT IS 218A-LH UNLESS B| o%toraot
160V [ - : SHOWN OTHERWISE. , z
o : E
LEACHATE COLLECTION < 4. SUBMERSIBLE LEVEL TRANSMITTER SUPPLIED UNDER!SECT $3401 b
AND REMOVAYL SUMP > PICS, INTEGRATED WITH PUMF UNDER SECTION 11306. W
N C . . 1-1/27 PVC RECIRCULATIGN LINE B. FOR INTERLOCK CONFIGURATIONS SEE SHTS H-2-830857 % " NDEX 10
12" ~LHCP=027—-HDPE . AND H-2-B30BE3. m .
1-1,/2"—LH—015—KOPE CELL #1 o -
1 CREST PAD BUILDING 219A | g
N X ~ i S - o . _ %
| 12°—LHCP—049—HDPE “ ' ¥
T | AN L . m
) SOLAR POWERED o208 | b
" U>.; LOGGER . .\\\IM._w.PI_zI.I - . gm
L LEVEL SIGNAL . _ ,
SLDS ACCESS PAD
(SLDS ACCESS FAL £l U.S. DEPARTMENT OF ENERGY
CH3) Office of River Protection
= IDF
I - CELL #1 P&ID
Al ADDITION OF SLOS Jt /23704 CHaN
REF NUMBER TITLE - oetRETON 2y . . . Sian | 7004 " n =
DWG NO TITLE . REFERENCES * e courwyy [ AR cini Dl H—2—-830854|8
DRAWING TRACEABILITY LIST NEXT USED ON w REVISIONS _m\h.\ mt@’\ eHbone  NONE  Jan B34144 - e 1 o 4

[ oo Ta h lan e

T T | — [y s i T — ) -




8 | . ‘ . 5 : 5 ; 4 _ 3 ! [0 M f-z-830854 S, o ||W:| 1

|
|
I

L CONTROL PANEL PLC PROCESSOR AND 1/0 MODULES . ‘ 219A-LH-CP-001
' LEVEL LEVEL DN FLOW SENERAL  TEMPERATURE. ON  RUN  AUTC LEAK LEVEL
N [GNAL STATUS STATUS SIGNAL ALARM SIGRAL STATUS: COMMAND CSTAIUS  STATUR
A @A A AV A A Y A A AW |
U 120¢ . i - .
' 120V ) INTERLDCK CONNECTIONS
o e -
S0 Hole 4
72 20 (SEE NOTE 5) _ : _J
HEAT TRACE 120v /% O%F
' 120v : . ENCLOSURE
: ‘ 120V . IN CREST PAD BUILDING
e — . 0 241 0A—LH~ENCL-001
TN @ MeC : : _
: . =57, IN CREST PAD G0 e00A ;
: BUILDING {TYP} ] &Boy — e y—036 ;
? _ o MCC ] = IR T P . 218A~LH-LCP-003
? . S - i —, | TRUCK LOADING STATION 24v0C
2 | . | S TOJ i e 7 —
: . ‘ [ 219AT-LH-LCP-005 e MCC o [T} =18A1-4 —~LT-038-HOPE~ . 00
: . | " i © INTRINSIC
4" = D37~ . 219A1—8“—~LTCP—038—HOPE
: H~2~B308E4-1 >—0 - ‘ - 218A1 4" LT-037-HDPE (. 1 J . [SAFETY - NG/
i i@ il 7__1 _ (S ‘ e < BYPASS
C . : Fy : : -~ SWITCH
219A~3" L Hm024=HDPE N
‘ : . o > =7 T
2* r‘ 219A1—4"-LT—041 ~HDPE '
B —_— — — — —_
: : 120V . .
——— o — ‘F | -
00 =00 i, LARM et . -
WAAYEAY Foh ik . T 8"
: NSO \302/ \30Z72" Aaen 229, /-SEE NOTE 3 (TYP) /-
VY o e : ‘ a” . A
j = —- ' . _ ] 218A1—2" LHCP-032-HDPE — -
- [ 6 L = B . )] Lol
218A1~3"~LH-030--HDPE L S . ‘ . | : 7
- » e . —TT ‘ . , ‘ ‘
_ 5 21BAZ01-LH-LOP-004 E G viges N1 : : . 210A201-:2" LTCP—043—HDPE o @
. o 4 e MEG ‘ _ . i | ' : - & B
3617 i 219A201 ~2"-LTCR—035—HOPE @ % L
£ A (2]
SENSOR CABLE g L SN : ' V-038 i 1
g+ |TUB (SEE NOTE 4) A (2) - ~ : : 20A201—2"-LrcP—a36-tDeE |
120V A : ‘ A T V=035 | %
(EEHRLSLLY SECONDARY
CONTAINMENT SUMP
B éi% 6" H=040--HDPE po— Y * :
. =6 =L1=040--HDE h it . BLDE, NG
& HEAT - 1L : CELL #1 2194
P/ e ! LEACHATE TRANSFER BUILDING 2719A1 ) ol oiuinie
h /1207 SENSOR STILLING I — s s e e 8 "2ioE
% - WL (e 2} N COMBINED SUMP B 2191
& : o 2198-LH—N—207 | 219E201
& 1 . sl 3 . 2
q@PchﬂJ, il 21DA201~4"—LH—045~HDPE . =
l = & 2" n/—HEAT TRACE 120V - /- : : . - - P' :
vant ARPRRE ; ' ' - 1 T :
2194201 —4"—LT—034—HDPE = INDEX 0.
RE ADMITTANCE NOTES: - o ;
PROBE & GROUND ¥
REFERENCE 1. SEE DWG NO. H—2-B30825, SHT 2 FOR LEGEND SYMBOLOGY.
g
: 2. SEE SUPPLEMENTS IN SPEC SECTION 13401 FROCESS ¥
PRESSURE SENSOR INSTRUMENTATION CONTROL SYSTEMS (PICS) FOR ; B
DESCRIPTION OF INSTRUMENTATION AND PICS EQUIPMENT, ‘ L Ly
3. -PREFIX IDENTIFIERS FOR ALL INSTRUMENTS, VALVES . ‘ '
~ AND EQUIPMENT ON THIS SHT IS 219A1-LH UNLESS . ‘ CHZ2MHILL
Pl SHOWN OTHERWISE. - .
HEAT TRACE 120V -
A ! 4. PROVIDE LIGHTNING ARRESTOR WITH SENSOR ASSEMBLY. U.S. DEi&EEﬂEﬂm&LENERGY

Y

FOR INTERLOCK CONFIGURATIONS SEE SHTS H—2-B30857 IDF
AND H--2--B30865. .

LEACHATE TANK I ' . CELL #1 P&ID

219A201~LH~TK~ 500

; REF_NUMBER THLE oy - — A b I =
GWG_NO : THLE REFERENCES = —— o A T g ] 21941 17004 |H—-2—830854| A
, —_ DRAWING TRACEABILITY LIST NEXT USED ON 2 REVISIONS e Ahtloe NOND lom 634144 e 2 o
8 7 R X . 6 . . 5 f . 4 ‘3 2 | oRP_TE_b ;iz-u;m,i
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LEACHATE TRANSFER
L~ BUILDING

GEOTEXTILE ALONG WALL AND FLOOR-

|~ FLOATING COVER

(c

" SECONDARY CONTAINMENT_TANK
ElNER ALONG WALL AND FLOOR

) PRIMARY TANK LINER ALONG WALL AND FLCOR
CUSHION GEOTEXTILE

1 1/2" GROUY
1 1/2" COVE DRAINAGE NET

. POSITION COORDINATES
§EE H—Z—%B‘r% TOP OF RING WALL ELEV 722.00

H
=]

=

?ﬁ 12" MIN. STRUCTURAL FILL

FOUNDATION ANCHOR
. BOLT DESIGNED BY
TANK MANUF.
67 MIN. STRUCTURAL FiLL —]

6" MIN. STRUCTURAL FILL -

2 .
BOI.TED CORRUGATE TANK WITH i \— #5 @ 16", CLOSED HOOPS
DOUBLE_CONTAINMENT LINER | . o .

& FLOATING COVER DESIGNED :

BY TANK MANUF,

: - NOTES: :
FLOOR_AND ROOF PLAN " REFERS 70 G OF THE TANK )
3/327=1=0"- TYP FOR 219A201 & 219E£201 ] SHELL CORRUGATIONS.

2. FOR LEACHATE TANK PIPE
PENETRATION, SEE

_ H—2—830850 _ o e t=E
3. CONCRETE STRENGTH: MIN 4000 psi COMPRESSIVE : BLOG. NO.
{CLASS 40) @ 28 DAYS . Zisa
REINFORCING STEEL: ASTM 615, GRADE 60 %
| DETAIL /1 :
I Tel 0" . . — 2
g
-
. s :
3] - g
3 { g
") INDEX NO.
7£ ‘ B 0800
e . _ -t 5 2
L o ] | :
2% SLOPE TO CENTER 2% SLOPE TO CENTER : g
i 2

Ve o o - : CH2MHILL

- BS/EE;T-'-?N @ U.S. DEPARTMENT OF ENERGY
Office of River Protection

IDF _
LEACHATE TANK FOUNDATION
. , PLAN, SECTION & DETAIL
: : REF NUMBER | TITE - - T W PR e
‘ . weo | e Descrermon ¥ oty [T S ) 21942011 090 H—-2—-830869 ,A

: . : DWG-_N%RAWiNG TRACEABHT.[I;I\;ELEST ~[NEXT USED ON REFERENCES w REVISIONS Afﬂ:—_ o= 4 ”M—ﬁwmmm = Batist TR
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42005 o _ ' WA7890008967, Part 111 Operating Unit 11
. ' : R : ' Integrated Disposal Facility
PART Ill UNIT-SPECIFIC CONDITIONS FOR FINAL STATUS OPERATIONS
" OPERATING UNIT 11
Integrated Disposal Fac_:hty

Appendix 4B ' " Detailed Design Cell 1 Constructlon Qualuty Assurance Plan
ACRONYMS .ooereeeeureecesessrerssasasisssssrass s sss st s eR eS8t PART [T.11.4B.XI
SECTION I-GENERAL ............. eureesoeasueaeeatasasbet e bt e caebe s e R et e s et ettt re e nabe PART ML.11.4B.1
1.1 INTRODUCTION .....ccotmmmmiinirenimnsesesesensnnenaness eeveemeasaessemesantae e nens st tneasasas rvieinn Part TIE11.4B.1
1.1.1 Applicable Umts .................................................. reieeseresmesesrenasariesassneneraies seierneeienns PATE THL11:4B.1
1.1.2 Scope ..... Part II1.11.4B.1
1.2 PROJECT ORGANIZATION.......................-.............: .......................................... oo Part TIL1124B.1
1.2.1 Responsibility and AUthOIHY et b cevenerannione PAt L1148 1
1.2.2 Project Meetings ........................................................................................................... Part H1.11.4B.6
1.2.3 Hold Points.... ' reereereeessenssensreanessresiessioneieeee. PAIt L1 1:4B.8
1.3 PERSONNEL QUALIFICATIONS AND TRAINING eeereeemeeesssenessesieenseierees Part TIE11:4B.8
1.3.1 CQA Certifying Engmeer ......... Part IIL.11.4B.8
1.3.2 COAMOIILOT. vvvvrerrreeesseereeissecenesssssassamnsessssmsmssissesssssessssesssssssssssisasssssnseesesssensboes PALTLTLAB.10
1.3.3 TIeld InSPOOIOT -covtcacaienrerers e sasnase st st st e Part 11.11.4B.10
1.3.4. Soils Laboratory Techmmans ................................. S eeereenienaens eerenrereneennpens DAL TIL11.4B.10
1.3.5 Geosynthetic LADOTAtOrY .. reuusrrerecmsecesssrissennamssnnsisssisssassossas it anes ... Part IM.11.4B.10
1.4 DEFINTTIONS RELATING TO CONSTRUCTION QUALITY ASSURANCE..-;....'Part ML11.4B.10 -
1.4.1 Construction Quality Assurance and Constructlon Quality Control .. ceeiecie Part ML11.4B.10
1.4.2 Use of the Terms in This Plan ... eeereereresssrenmeessrsessesasnsesenesnemesssssenensasiiineieens PATE TIL11.4BXT

1.5 REFERENCES ..o PR O UV CUC O UC YRR ... PartIL11.4B.11
1.5.1 Applicable’ Organizations......... OO Lteeenrere eyt corien Part TIL11.4B.11
1.5.2 ApDPHCADIE StANAAIAS. .ovvvnveevrmsnivsnarrsssnresemss e rassssser s s ensnnes st snsaness . PartTIL11.4B:11
1.6 CONSTRUCTION ACTIVITIES AND SUBMITTAL REQUIREMENTS ..... ... Part TIL11.4B.13
1.6.1 Construction Activities........... SO SRRUOUCT OO S UV USRI oot Part IL11.4B.13
1.6.2 Submittal Requirements ... eeieeee e erteranesereserassssnesremasssrmncrisssneosesersscarennsocenns PALL ITLT1.4B.13
1.6.3 Receipt Inspection Procedures .......... eeereeee e esaeeaseee s esaatenasisuseenneansraensseesesesnertiees PATE LT L 4B 13
SECTION II-SOILS CONSTRUCTION QUALITY ASSURANCE............... O PART 1L11.4B.19
2.1 FILL PLACEMENT AND SUBGRADE PREPARATION ................................... ... Part IL11.4B.19
2.1.1 Fill Placement and COmPACTION.........o..rcerererserieisiencrecocmensnmecsscssessionsssnsisivnnsnemneee DI [IE11.4B.19
2.1.2 Construction Quality Assurance Evaluatlon ..... SOOI e Part 11.4B1G
2.2 PREPARED SUBGRADE ...ouieroaeiueerieions e ettt ettt .. Part .11.4B.20
2.2.1 Layer Completion CertifiCation.........ioiowitimiemcvisnmssemssercrisnrcms it iaseseed o Part TIL11.4B.21

- 2.3 SOIL BENTONITE ADMIX LINER AND TEST PADS ..ot ... Part I[1.11.4B.21

© 2.3.1 TestPads... . oo ereeseeresen s eeees s sessssssesesansescreconesescsneninrecs POTE 11 T.4B.21
2.3.2 Soil Bentomte Adrmx Lmer..........; ................................. e esesnsiesesnensenienn- PATETIL11.4B.23
2.4 DRAIN GRAVEL ..ot cmseriescasasboa s e isa s niee i e ress s rervererieen Part ML11.4B.29
2.4.1 Conformance BVAUAON .. .. ivt.veereeers ereerreeresreseermremeoeessseeeoesssssnssssrnssnss reeerneneios Part TIL11.4B.29
2.4.2 Placement and COmMpaction .........ccveiininninnsenne e emeeemreesenenerenseneeeeieens PAIE ME11.4B.29-

© 2.4.3 Construction Quality Assurance Evaluation................. e eseereseaseeesesersseeeesienirnns Part T1.11.41B.30

© 2.4.4 Layer Completion Certification.......coceveeennnn, evtrenrirnneneessrensemenesensesnenerreesennenninneos PAIT 114830
2.5 OPERATIONS LAYER ....coooislnvrecemeensssssasnrsonsssnssarensomsss oo, e evvensenes PRt L 11.4B31
2.5.1 Conformance BYAlUBHON. (v cemurmeereersmseesmsensssresrerssrnsencens cevivreersseeneeessenneennens DTt TL11.4B.32
2.5.2 Layer Completion Certification ... e reoreveeemecrreeinesnrrcvnans et s Part II1.11.4B.32
2.6 SOIL SURVEYING ...t Cremeeneeneieeaneaesant e tenne b e en s ... Part [il.11.4B.32

Part ITE.11.4B.i
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4/2005 . WA7890008967, Part [Tl Operating Unit 11
: Integrated Disposal Fac1111:y

SECTION IN-GEOSYNTHETIC CLAY LINER CONSTRUCTION QUALITY

ASSURANCE ..ot e ese e ee e e e atee s e e s oeen e ea .PART IN.11.4B.41
3.1 GEOSYNTHETIC CLAY LINER MANUFACTURE AN_D DELIVERY .....ccu....... Part TIT.1 1.4B.41.
3.1.1 Labeling.....ccooveivenrcnircionee. rereeenene e et etk nera s esnaenaans v Part IIL11.4B 41
3.1.2 Transportation and Handhng............‘...-...-.._. ................................................................ Part III.11.4B.41
313 SLOIBEE e et sssees eyt rereraenes iemsieniseisaergenrsorasninrensensaae Part 111:11.4B.41
+ 314 IDVEDLOTY wvvosvercseeieeisese oo et e er———— PartI.11.4B.41
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" SECTION I-GENERAL

1.1 INTRODUCTION

This Construction Quahty Assurance (CQA) Plan describes the quality assurance (QA) activities for
constructing Phase [ of the Integrated DlSposal Facility (IDF) at the Hanford facility in Rmhland, '

Washington.

1.1.1 Applieable Units

QA activities will be required durmg construction of Cell 1 of Phase I to certify that the followmg
construction activities are performed in accordance with the construction documents:

Construction/preparation of foundation systems for liners

Construction of dikes or embankments

Construction of low-permeability soil liners

Construction of geomembranes :

Construction of leachate collection and removal systems and leak detection systems

® & & &

This CQA Plan has been prepared to describe the activities that will be performed during construction of
the Jining system, leachate collection and leak detection systems, and operation layer of Cell 1. This CQA -
Plan is intended to satisfy the regulatory requirements and guidance established in 40 CFR 264.19, the
U.S. Environmental Protection Agency’s (EPA) technical guidance document, Qualfity Assurance and o
Quality Control for Waste Contamment Faczlmes (EPA 1993), and Washington Adnnmstrat:ive Code
(WAC) 173-303-335.

This CQA Plan will be anlemented by a CQA Officer (herein referred to as the CQA certlfymg
engineer), a person familiar with EPA’s technical guidance document, Quality Assurance and Quality

Control for Waste Containment Facilities and this CQA Plan. The CQA certifying engineer will be
supported by the number of CQA representatives necessary to unplement the requirements in this CQA
Plan and to document the work.

1.1.2 Scope
This CQA Plan establishes general administrative and documentauon procedures that will be applicable for

~ selected activities of construction. With respect to responsibilities, persorwel qualifications, and specific

inspection and testing activities, this CQA Plan addresses only those activities associated with the soils,
geosynthetics, and related liner and leachate collection system piping components for the IDF.

‘The CQA requirements are divided into the following sections to promde quick access to CQA reqmrements
for mmwdual liner components:

+ Soils CQA o Composite Drainage Net COA

s  Geosynthetic Clay Liner CQA ¢ Polyethylene Pipe and Tittings CQA

e Geomembrane CQA e  COQA Documentation and Certification
» Geotextile CQA ¢ CQA Documentaiion and Certification

1.2 PROJECT ORGANIZATION

* This section describes the anticipated project organization for the IDF construction activities. The

following subsections address the organizations involved in the construction, their respective roles in
construction actlvmes and the methods of interactions between organizations.

1.2.1 ReSpon51b1]1ty and Authority

The organization chart for the IDF construction is shown in F1gure 1-1. These persormel will be ‘
associated with two main entities that include the Tank Farm operating coniractor and his agents and the

Part IIL.11.4B.1
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construction general contractor and his personnel and/or subcontractors. The project team consists of both

full-time field personnel and part-time management personnel. The part-time management personnel will
be onsite during the IDF construction periodically to monitor progress, attend meetings, resolve disputes,

- and ensure that the work is implemented in accordance with the construction drawings, technical

specifications, CQA Plan, and the RCRA permit. The field personnel will consist of the key personnel
onsite during construction. The solid lines on the organization chart represent project responsibilities such
as scope, cost, and schedule. The dashed lines represent the functional responsibilities of staff for QA, .
design, and management. The responsibilities and reporting requirements for each proj ject team member
are described in the following sections.

1.2.1.1 Project Team

When the individuals identified below are designated to perform specilic functions described in this CQA |
Plan, the reference to these individuals includes their designee or an alternate who can function on their -

- behalf. The Department of Energy — Office of River Protection (DOE-ORP) Manager is the owner’s

representative and is responsible for project funding and overall project scope. The DOE-ORP manager

-and IDF project manager keep the regulatory agencies 1nforxned of IDF constructlon activities and

progress.

IDF Pro]ect Manager (PM)
The IDF PM is an employee or agent of the Tank Farm operating contractor has overall responsﬂ:)ﬂny for
the IDF constructlon, and interfaces with the DOE-ORP manager. The IDF PM directs the activities of the
IDF project and field team staff, including the CM, design engineer, and the project engineer.. _
Add1t10na11y, the IDF PM has overall responsibility for the achievement of quality. Functionally, the IDF

PM reviews and approves quality assurance reports submitted by the IDF CQA certifying engineer. -

IDF Project Engineer

The IDF project engineer is an employee or agent of the Tank Farm operating contractor and is -
responsible for providing technical support to the IDF project team. The IDF project engineer is supported
by the design engineer for reviewing and/or preparing technical documents related to engineering design -
and analyses.

Part I11.11.4B.2



[§9]

4/2005 WA7890008967, Part III Operating Unit 11
Integrated Disposal Facility

Figure 1-1. QA Organization Chart
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IDF Quality Engineer

The IDF quality engineer is an employee or agent of the Tank Farm operating contractor and is
independent from line management on the project. The IDF quality engineer provides overview and
assessment of QA on the project. The IDF quality engineer provides feedback and assessment results to
the IDF PM.

IDF Design Engineer

The IDF design engineer is an employee or agent of the Tank Farm operating contractor is responsible for
reviewing and/or preparing technical documents related to the IDF design and construction. The design
engineer prepares the construction drawings, technical specifications, and the CQA Plan. The IDF design
engineer reports to the IDF PM and supports the IDF project engineer.

1.2.1.2 Field Team
IDF Construction Manager

The IDF CM is an employee or agent of the Tank Farm operating contractor and serves as the point of
contact between the IDF construction general contractor and the IDF project team. All construction
general contractor correspondence and direction flows through the CM. The CM oversees the daily
construction field activities and is the onsite representative for the IDF PM.

CQA Certifying Engineer

The CQA certifying engineer is an employee or agent of the Tank Farm operating contractor who has the
overall responsibility of implementing this CQA Plan and directly supervises the CQA monitor, field
inspection team, and laboratory technicians. The CQA certifying engineer is responsible for preparation
of an implementation plan that addresses how the CQA Plan is to be implemented, and how CQA work is
to be performed, tracked, and coordinated, as well as how procedures outlined in this CQA Plan are to be
followed. The implementation plan will be submitted to IDF project manager and CM for approval.

Functionally, the CQA certifying engineer submits certified CQA reports to the IDF CM for review and
approval by the IDF PM. The CQA certifying engineer is a registered professional engineer in
Washington and has the authority to provide a certification letter that the IDF is constructed in accordance
with the approved CQA Plan, the approved plans and specifications, and any approved changes. The
CQA certifying engineer also has the authority and responsibility to stop work and recommend remedial
actions to the IDF PM.

Field Inspector

Field inspectors are employees or agents of the Tank Farm operating contractor and report to the CQA
certifying engineer. The field inspector’s function is to perform testing and observations, in accordance with
this CQA Plan and under the direction of the CQA monitor and CQA certifying engineer.

Part 111.11.4B.4
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' Soﬂs Laboratory Technicians

Laboratory technicians are cmployees or agents of the Tank Farm operating contractor and report to the
CQA certifying engineer and provide the QA laboratory testing, required by this CQA Plan and as .
requested by the CQA monitor and CQA certifying engineer.

CQA Surveyor

The CQA surveyor will be an employee or agenx of the Tank Farm operating contractor and will be a
registered land surveyor in the State of Washington.

CQA Monitor

The CQA monitor is an employee or agent of the Tank Farm operating contractor, reports directly to the

CQA certifying engineer, and is a CQA representative, supported by the field 1nspect10n team and

laboratory technician. The CQA monitor ensures that all CQA tests are performed in accordance with this
CQA Plan and accepted procedures. :

Constrnctmn General Contractor

The IDF construction general contractor is respon51b1e for implementing the approved design by
providing the necessary labor, equipment, materials, and all other resources necessary to construct the
IDF.

Constrnctmn General Contractor Site Superwsor

* The site supervisor is an employee or agent of the construction general contractor and i is respons1ble for

implementing the IDF construction activities. The site supervisor has overall responsibility for all
construction activities related to the IDF, controls day-to-day construction tasks, and is the point of -
contact for construction general contractor field personnel. The site supervisor ensures the work is

: progressmg in accordance with approved construction contract documents and the approved schedule

Construction Subcontracters

Construction subcontractors include specmlty eompames retamed by the IDF construction general
centractor, to perform specific work activities at the IDF such as earth moving, geosynthetic lining
installation, piping, and building/tank installation. The construction. subcontractors report r.hreetly to.the

- construction general contraotor site supervisor.,

- Construction General Contractor Quality Control

The construction general contractor provides a oonstructmn QC engineer who supports the site supervisor.
The primary responsibility of the construction QC engineer is to ensure that the work is performed in
accordance with the technical specifications and construction drawings. Specific duties of the construction
QC engineer include activities such as preparing construction submlt‘tals field documentation, and
mterfacing with the CQA certifying engineer.

Part IH11.4B5



OG0~ O R R

4/2005 | | , WA7890008967, Part I Operating Unit 11
Integrated Disposal Facility _

1.2.2 Project Meetings

The various progress and status meetmgs that are ant1c1pated 10 be held throughout the 1IDF construcuon
are described below. The purpose of the meetmos is to discuss work progress, plantiing, and other issues

rrelated to construction. A portion of these meetings can be dedicated to CQA issues, as necessary, to

provide an opportunity for the CQA team to express concerns regarding quality, relay test results, and
ensure good communication between all organizations involved in the construction of the IDF.

1.2.2.1 Pre-Construction Meeting

A pre-construction meeting will be scheduled prior to beginning construction activities for the IDF. At a
minimum, the meeting will be attended by IDF staff including the PM, CM, project engineer, deSIgn
engineer, as well as the construction general contractor site supervisor, and the CQA certifying engineer.

A portion of the meeting will be dedicated to the d1scuss1on of QA issues. Suggested CQA topics w111

include, but not be limited to:

s Reviewing the responsibilities of each organization ) _

¢ Discussing the authority of agencies and project and ﬁeld team members to order WOl‘k stoppages
. ‘,Rewewmg lines of authority and communication for each organization _

+ Providing each organization with all relevant CQA documents and supporting information

o Familiarizing cach orgamzatlon with the CQA Plan and its roIe relative to the design critetia, plans,
and specifications .

-« Discussing the estabhshed procedures or protocol for observations and tests, mcludmg samphng

strategies

e . Discussing the estabhshed procedures or protOcol for handlmg construction deﬁc1enc1es, repalrs and
re-testing, including “stop work™ conditions :

¢ Reviewing methods for documenting and reporting inspection data

e Reviewing methods for distributing and storing dociumeﬁts and reports
e . Reviewing work area security and safety protocol

e Reviewing the proposed project schedule

» Discussing procedures for the location and protectlon of construction materlals and for the prevention
of damage of the materials from inclement weather or other adverse events e

»  Determining action items, ass1gmng actionees, and recordmg minutes to be tranSImtted to meeting
attendees :

e Discussing document control requirements and control of CQA records

¢ Discussing control and protection of samples

Part Ti[.11.4B.6
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1.2.2.2 Dally Pre-Job Briefing

The construction general contractor will conduct daily pre-job briefings at the work area. The partlc1pants
will include the construction field personnel, including lower tiered subcontractors and CQA
representatives. The primary purposé of these meetings will be to address the day’s plarmed activities.
The CQA mionitor will discuss CQA activities planned for that day and interface needs with the

construction personnel. Suggested CQA topics are:

Review the work location and activities for the day

Discuss the construction general ¢ontractor’s personnel and equipment ass1gnments for the day
Address scheduling of resources for upcoming work

Review any new test daia

Discuss any potential construction problems, including unexpected subsurface condmons
Discuss CQA-planned activities and interface needs

s & & & o .0

This meeting will be documented and the documentation will be retained on ﬁle by the CQA monitor." .

1223 Construction Progress Meetings

Weekly progress meetings will be held at the site to discuss construction progress. Ata minimum, the _
weekly progress meetings will be attended by the IDF PM, CM, the site supervisor, and the CQA |
certlfymg engineer or CQA monitor. The purposes of the meeting are to

Review previous activities and accomplishments

Review claims, change orders, delays, and similar items

Review planned activities for the upcoming 2-week period

Finalize resolution of problems from previous mectings

Discuss potential problems with the work planned for the upcoming 2-week penod

Mimutes W111 be recorded and transnntted to meeting attendees and other mterested pames; '

1.2.2.4 Non—Conformance Meectings
Meetings will be convened as necessary to address non- conformanees dlseovered durmg inspection.

Deficiencies observed during construction by the CQA representatives will be brought to the attention of -

the IDF CM and CQA certifying engineer and documented using the non-conformance reporting (NCR}
procedures outlined in Section 8.1.4. These deficiencies also will be tracked in the CQA representative’s

field log book until resolution and included in the daily summary report. These documents W111 include

the description of the deficiency and actions taken or to be taken to resolve.

Part II1.11.48.7
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1.2.3 Hold Points ‘

Mandatory hold points Wﬂl be established for certain key act1v1tles At these pomts the IDF construction
general contractor will notify the CQA. momtor or CQA certifying engineer that the layer or portion of a
layer is ready for review. The hold points antmpated for the IDF would be at completlon or partial

* completion of each of the followmg components

Prepared subgrade
SLDS geomembrane and compos1te dramage net (CDN)
SLDS riser pipe -
Soil bentonite admix soil liner
Secondary GCL
Secondary geomembrane
- LDS CDN
L.DS piping
Primary geosynthetic clay liner (GCL)
Primary geomembrane
Cushion geotextile
LCRS piping
Drain gravel
Separation geotextile
Operations layer.

- On side slopes, a LCRS CDN. would substItute for the eus]:uon geotextﬂe drain gravel and separatlon

geotextile.
1.3 PERSONNEL QUALIFICATION S AND TRAININ G

This section describes the quahﬁcatmns and trammg required for CQA personnel All documentatlbn

refating to qualifications will be maintained with the pro_] ject CQA records.’

1.3.1 CQA Certlfymg Engineer :
The CQA certifying engineer will have landﬁH construetmn certlﬁcatlon experlence The CQA certifying

_engineer will, at a minimum, be a registered civil professional engineer in good standing in the State of

Washington, possess a bachelor’s degree in civil or construction engineering, geotechnical engmeermg,
engineering geology, or a closely related discipline; and have sufficient practical, technical, and -
managerial expemence to successfully direct the CQA activities discussed in this CQA Plan. The CQA
certifying engineer’s qualifications will be documented by training records and a professional resume

showing signiﬁcant field experience in landfill construction and low permeability soil-bentonite adrmix

liner construction, having directed CQA activities at a minimum of three landfill construction proj jects or
a minimum of 100 acres of combined landfill area certifying experience. ‘The CQA certifying engineer
will be familiar with the EPA technical guidance document, Quality Assurance and Quality Control for
Waste Containment Facilities (EPA 1993) Qualification documentation will be reviewed by the IDF PM
and IDF project engineer.

Part HI.11 .4B._8
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1.3.2 CQA Monitor '

At a minimum, the CQA monitor will have a high school diploma and at least five years of construction-
related experience, including at least three years of experience conducting CQA monitoring for earthwork

- construction (including a minimum of three Jandfill construction projects or a minimum of 50 acres of

combined landfill area experience), or a bachclor of science degree from a four-year college or university
and at least two years of experience conducting CQA monitoring for earthworks construction (including a
minimum of three landfill consiruction projects). The CQA monitor must be capable of performing work
with little or no daily supervision. The CQA monitor will be familiar with the EPA technical guidance
document, Quality Assurance and Quality Conirol for Waste Containment Facilities (EPA 1993)..
Qualifications of the CQA monitor will be documented by training records and a professional resume,
reviewed by the IDF PM and CQA certifying engineer.

1.3.3 Field Inspector \
At a minimum, the field inspector will have a high school diploma and at least two years of construction-

_ related experience, including at least one year of experience conducting CQA monitoring for earthwork

construction, or will have a bachelor of science degree from a four-year college or university and at least
six months of experience conducting field inspection for earthworks construction. The field inspector
must be capable of routine engineering technician work, under general daily supervision. The field
inspector will be familiar with the EPA technical guidance document, Quality Assurance and Quality
Control for Waste Containment Facilities (EPA 1993). Qualifications of the field inspector will be
documented by training records and a professional resume, reviewed by the IDF PM and CQA certifying
engineer.

1.3.4 Soils Laboratory Technicians

Laboratory technicians will have at a minimum a hlgh schoot diploma and at least five years of
construction materials laboratory testing related experience, including at least three years of experience
performing geotechnical laboratory tests for earthwork construction, including compacted low

- permeability soil-bentonite admix, or will have a bachelor of science degree from a four-year college or

university and ‘at least two years of experience performing geotechnical laboratory tests for earthwork

~ eonstruction, including low permeability soil-bentonite admix. The laboratory techmician must be capable

of routine laboratory tech work, under general daily supervision. Qualifications of laboratory technicians,
including training records and professional resumes, will be reviewed by the IDF PM and CQA certifying
engineer.

1.3.5 Geosynthetic Laboratory
The geosynthetic laboratory will be selected by the CQA. certifying engineer and wilt provide the

- geosynthetic QA conformance testing required by this CQA Plan, as requested by the CQA monitor and/or

CQA certifying engineer. The geosynthetics CQA laboratory will be unaffiliated with the materials supplier
or mapufacturer, or construction general contractor. The geosynthetics CQA laboratory will have at least -
five years of experience in testing geosynthetics and other relevant liner system components, and will be
familiar with American Society for Testing and Materials (ASTM) and other applicable test standards.

- 1.4 DEFINITIONS RELATING TO CONSTRUCTION QUALITY ASSURANCE

1.4.1 Ceonstruction Quality Assurance and Construction Quality Control

Construction Quality Assurance—A planned and systematic pattern of the means and actions desighed |
to provide adequate confidence that items or services meet contractual and regulatory requirements, and
will perform satisfactorily in service.

Construction Quality Control (CQC)—Those actions that provide a means to measure and control the
characteristics of an item or service to meet contractual and regulatory requirements.

_ Part TI1.11.4B.10
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1.4.2 Use of the Terms in This Plan '
The definitions used in the context of this CQA Plan are as follows:
s CQA refers to means and actions employed by the CQA representatives to assure confonmty of liner
system, LCRS, LDS, SLDS, and pipe preparation, production, and instailation with this CQA Plan,

the techmical specifications, and the construction drawings. CQA will be provided by a third party,
‘acting independently from the product manufacturer and construction general contractor.

e (CQCrefersio those actlons taken by manufacturers, suppliers, or construction general contractor,
including their designated representatives, to ensure that the materials and the workmanshlp meet the
requirements of the technical specifications and the construction drawings.

1.5 REFERENCES
1.5.1 Applicable Organizations

Organizations whose standards are referenced in the CQA Plan. include:

ASTM—American Society for Testing and Materials
DOE—-Department of Energy

GRI—Geosyntheti¢ Research Institute
OSHA—Occupational Safety and Health Administration
EPA—U.S. Environmental Protection Agency

1.5 2 Applicable Standards

Any reference to standards of any society, institute, association, or governmental agency will pertain o
the edition in effect as of the date of this CQA. Plan, unless stated otherwise. '

© Specific test standards for tests cited in the CQA Plan are provided in the technical specifications. These

standards may be modified due to technological advances since compilation of the technical
specifications. All such modifications are to be approved in accordance with change order procedures _
deseribed in Sec‘_czon 8.1.5.

P Part IIL.11.4B.11
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1.6 'CONSTRUCTION ACTIVITIES AND SUBMITTAL REQUIREMENTS

1.6.1 Construction Actlv1t1es

_ This section describes the construction activities and submittal requirements that will be performed by the

construction general contractor during the IDF construction. This CQA Plan only address&e selected
activities of the Phase I construction.

In general, construction act1wt1es will consist of preparing the subgrade, mstallmg the liner system, the
leak detection systems (LDS and SLDS), the leachate collection and removal system (LCRS), and
operations layer and necessary eqmpment to complete the landfill for waste acceptance Construction wilt
consist of these activities:

Mobilizing construction equipment and personnel
Vendor data submittals '
Installing sediment and erosion controt
Preparing soil bentonite material
Excavation, embankment, fine grading of landfill subgrade, and sump construction
Counstructing the secondary leak detection system (SLDS) sump
Constructing the soil bentonite admix liner (SBL)
Dust control activities during construction
Placing the geosynthetics for the secondary liner
. Constructing the leak detection system (LLDS)
Placing the geosynthetics for the primary liner
Constructing the leachate collection and removal system -
Constructing the operations layer
Site restoration '
Demobilization

e & & # & 9 & & » & " 0 " ko

Prior to the start of construction activities, the CQA representatives will review and become familiar with
all construction drawings, technical specifications, the CQA Plan, and RCRA permii. The CQA certifying:
engineer also will be familiar with the most recent construction schedule, so that adequate resources (i.e.,
laboratory, field testing equipment, staff, and CQA forms), including contingencies (e.g., backup
equipment, alternate laboratory, and alternate CQA staff) for CQA activities, will be commensu:rate with
the anticipated construction productivity and work schedule.

1.6.2 Submittal Reqmrements

The construction general contractor will provide the submittals required (listed i in Table 1-1 in th1s

section) to the IDF PM. Submittals will be provided far enough in advance of scheduled installation dates
to allow time for reviews, possible revisions and resubmittals, placing orders, and securing delivery. The
construction general contractor will identify, track, and disposition all required vendor data. The IDF PM -
will respond to each required submittal as stated in the technical specifications.

The submittals presented in Table 1-1 will be requlred as a minimum. A master submlttal list Wﬂl be

prowded as part of the contract documents.

1.6.3 Receipt Inspection Procedures

Inventory of manufactured materials used in lining system construction is detailed in Sections 3.1.4
(GCL), 4.1.4 (geomembrane), 5.1.4 (geotextiles), 6.1.4 (CDN) and 7.1.4 (polyethylene piping). The
purpose of this section is to provide a'general summary of the minimum requirements and procedures for
receiving and controlling purchased matenals equipment, or services as required by the contract
documents.

Procurement, receipt, and inspection of construction materials and equipment are the responsibilities of
the construction general contractor, with verification by the CQA certifving engineer and IDF CM.

Part JIL.11.4B.13
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Procedures specific to the IDF Phase I construetlon proj ect will be prepared as part of the construet1on
quality control (QC) plan, to be submitted by the constructlon general contractor, -

Procedures to control receipt inspection will include the followmg, at a minimum:

The contract documents will provide a master submittal list that identifies the materials, equipment,
or services requiring receipt inspection. Upen delivery to the project site, the general construction
contractor will attach secure and visible “Quality Hold for Inspection” tags to each item.

All items, materials, and equipment that have been tagged will be stored in segregated areas, as
identified in the contract documents. Items will be restricted from further use until all constructmn
general contractor and CQA certifying engineer inspections are completed. -

Upon inspection if items, materials, or equipment held for inspection, the “Quality Hold for Inspection™
tag will be removed and replaced with one of the following, as appropriate: '

a) Acceptance tag
b) Non-conformance (red) tag
¢) Conditional use tag

The construction general contractor may utilize only those items tagged as “Accepted” or
“Conditional Use.”

Red tagged materials will not be used in construction and W111 be moved to a segregated area or
removed from the site. :

Conditional use tagged materials are restricted to use for specific conditions identified on the tag. .

Documentation of receipt inspection will be completed, maintained, and stored ina single location, in
a secure and protected environment for the full performance period of the construction contract.

Part TT1.11.4B.14
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Table 1-1. Required Submittals

Description

Requirement

properties
guarantee .

number, dated quality control information from. supplier,
manufacturer’s test data verifying that bentomte meeis
manufacturer’s specifications.

GCL — vmtten guarantee that GCL. conforms {othe
technical specification requirements and test certificates for
each production lot or 50,000 square feet of GCL material
including roll numbers, test methods, and test results
verifying compliance with the technical specification
requirements for GCL. -

Part I1.11.4B.15

- Submittal
Source Quality Gradation tests performed in accordance with ASTM D422 . Submitted by the -
Control for by a qualified independent test laboratory for imported construction general
Imported materials on samples taken at place of production priorto contractor and
‘Materials shipment. Samples will be taken for gradation testing from - approved by the IDF
(structural fil, ~every 2,000 tons of prepared materials, in accordance W1th PMpriortothe
drain gravel and ~ ASTM D75, - shipment of material to
crushed the project site.
surfacing) '
Geomembrane Proposed layout drawings for each layer of geomembrane ~ Submitied by the
Installation Plan ~ material. Geomembrane layout will show panel " construction general
configuration, general dimensions, and seam locations. contractor and
' ' azpproved by the IDF
PM prior (o the
installation of the
respective
geomembrane liner.
Subgrade surface  Certification in writing that the surface on which the Certificate signed by
acceptance geomembrane will be installed is acceptable to the installer. the installer and
= A certificate of acceptance will be provided by the = construction general
comstruction gencral contracior to the CQA representative,  contractor prior to .
who will then verify to the CQA certifying engineer that installation of
. the deployment surface has been accepted immediately - geomembrane over the
prior to commencermnent of geomembrane installation in the  subgrade.
area under cons1derat10n ' '
GCL quahty _Provide manufacturer s quality control (QC) test data for Submitied by the
control GCIL material to be instalied, including: . : construction general
certifications, test  RBeptonite— suppliers’” name and location, brand name, lot ~ Sontractor priorto -
data and ' installation of the GCL

material and approved

by the IDF PM.
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Submittal Description Requirement
Geomembrane QC Testing shall be performed by manufacturer to ~ Submitted by the
quality control demonstrate the geomembrane conforms to technical construction general
certifications, test  specification requirements. Prior to delivery of any contractor prior to

data and
‘properties
g/_ua,rantee

Geotextile
material -
certifications and
test data

Composite
.drainage net

material

certifications and
test data '

geomembrane material, the manufacturer shall submit all
required information listed in the techmcal spemﬁcatmns
(Section 02661).

QC Certification: Prior to shipment, the geomembrane
manufacturer shall provide a quality control certificate for |
each roll of geomembrane. The quality control certificate

shall be signed by a responsible party employed by the
- geomembrane manufacturer, such as the production,

manager. The quality control certificate shall include:

. 1. Roll numbers and 1dent1ﬁcat10n resin Iot and batch

numbers.

2. -Sampling procedures and results of quality control
tests. As a minimuim, results shall be given for
thickness, asperity, tensile strength, and tear resistance
in accordance with methods indicated in the technical

, specifications. Tests shall be conducted on cach
production lot of geomembrane or evéry 50,000 square
feet, whichever results in the greater number of tests.

- Provide manufacturer’s QC test data for gedtex‘tile material
to be installed, inchuding: ‘ '

written guarantee that geotextlle conforms to -

Geotextile —
specification requirements, certification that manufacturer
continuously inspected geotextile for presence of needles
and found it to be needle-free, and test certificates for
geotextile material including roll numbers, test methods,
and test results verifying compliance with the technical
specifications physical properties for geotextile. Frequency
of manufacturer’s QC testing shall be at the standard rate
stated in the manufacturer’s QC plan for each required
property in the technical specifications. :

Provide manufacturer’s QC-tesf data for cOmposité_
drainage net material to b‘e installed, including:

Composite drainage net — manufacturer’s specification
measured using appropriate test methods, written guarantce
that composite drainage net conforms to specification
requirements, manufacturer’s QC test data for the
geotextile component as specified above for geotextile, and
test certificates for composite drainage net material and
geonet component including roll numbers, test methods, -
and test results verifying compliance with the technical
specification requirements for composite drainage net and
geonet. Frequency of manufacturer’s QC testing shall be at
the standard rate stated in the manufacturer’s QC plan for
cach required property in the technical specifications

Part IL11.4B.16

installation of the
geomembrane material
and approved by the

- IDF PM.

 Submitted by the

construction general
contractor prior to
installation of the
geotextile material and
approved by the }DF
PM.

Submitted by the
construction general
contractor prior to
installation of the
composite drainage net
material and approved
by the IDF PM.
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Submittal Description Requirement
Interface Shear Provide data prior to material shipment for the interface - Submitted by the
Sirength test data  friction angle between the textured geomembrane and other  consiruction general”
' materials (including CDN, GCL, and Admix Liner) directly = contractor prior to
in contact with the geomembrane as specified in Section geosynthetic material
02661; and between the CDN and the operations layer as shipment and reviewed
specified in Section 02373 of the technical specifications.  and approved by the
Friction angle shall be determined by direct shear testing IDF PM for
under fully saturated conditions (ASTM D35321 or D6243 ~ conformance with
for GCL interface) at low nominal normal loads of both ~ Project strength
100, 250, and 500 pounds per square foot (psf), and high ~Tequirements. Allow
nominal normal loads of 2,000, 8,000, and 15,000 psf, =~ 1DF FM aminimum
except for the CDN/Operations Layer interface which shall 20 working days for
be reported at low normal load only. Report results for beth this evaluation upon
‘peak and large displacement (minimum 2 inches) strength. receipt of data.
Perform two interface shear strength tests on each interface - '
under each set of normal loads.
Admix Liner = Provide a detailed plan for preparation of the admix - Submitted by the
Preparationand © material, including a description. of the equipinent and construction general

Placement Plan -

Bentonite QC
certificates and
test data

- Polyethylene
Pipe and Fittings

procedures to be used, personnel qualifications, equipment
calibration certificates and methods for monitoring
bentonite additions and moisture conditioning.

Also provide an admix liner placement plan to specify lift

' thickness control and to allow for required testing, .
described in the CQA Plan and technical specifications on

the admix liner during placement operations. .

Provide bentonite supplier’s descriptive data, specification
sheets, literature, and other data as necessary to fully

demonstrate that the bentonite propesed for use in the

admix complies with the requirements of the technical =
specifications. The manufactorer shall certify that the
bentonite furnished coroplies with these Specifications. A
certificate shall be submitted to the CQA. Engineer for each
railcar or every three truckloads of bentonite delivered.

Provide maﬁufacturer’s QC test data for piping and fittings
that will be installed on the landfill floors and slopes.

contractor prior to start
of admix production for
approval by IDF PM.

Submitted by the
construction general

_contractor prior to start

of admix production for -
approval by IDF PM.

Submitted by the
construction general
contractor prior to
installation of the pipe
for approval by the IDF
PM. ' B
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SECTION II-—SOILS CONSTRUCTI[ON QUALITY ASSURANCE

This section discusses the CQA requlrements for so11 layers mcludmg fill placement, subgrade
preparatmn admix liner, drain gravel and operatlons Iayer

2.1 FILL PLACEMENT AND SUBGRADE PREPARATION ‘

This section of the CQA Plan addresses the soils components necessary to provide a prepared subgrade
for the liner systems and specifies the soils CQA program to be implemented with regard to materials
selection and evaluation, laboratory test requ;irements field test requirements, and corrective action
requirements. :

2.1.1 Fill Placement and Compactlon

" Fhe technical specifications will be followed for the stockpiling, placement, and eompaetmn of earthﬁll

and structural fill. The CQA monitor Wlll monitor the fill placement and compaetlon 10 Venfy and
document the following: '

e The soil being placed meets the technical specifications requirements for earthﬁil and structural fill as
- determined by the test methods and frequenmes specified Wlthm this CQA Plan and the source quahty .
control submittals.

- e ~The placement surface has been prepared as spécified in the technical specifications.

e The compacted lift thickness is in accordance with the requirements of the technical speeiﬁcatiens-

e The dry unit weight of the earthfill and structural fill meets specifications as determined by the test
methods and frequencies described in Table 2-1 for earthfill and Table 2-2 for structural ﬁll

. Matenal placedin permanenx stockpiles meets the appropriate specifications for earthfill or struetural
fill.

2.1.2 Constructmn Quallty Assurance Evaluahon
The frequency of soils testing for CQA puzposes will conform to the minimum frequenmes presented m.

- Table 2-1 for earthfill and Table 2-2 for structural fill. Material properties will be determined from

samplés collected either immediately after placement or from stockpiles.

Nuclear density meter tesf methods will be used for the field teétmg of the in situ dry unit weight of the
in-place, compacted fill. Any settlement or other defects in the fill will be backfilled and eompacted n
accordance with the technical spemﬁeatlons

Standard count calibrations will be conducted to monitor the aging of the nuclear density gauge sources in
accordance with ASTM standards. Sand cone or drive sleeve tests will be conducted periodically to verify
densities using the nuclear density gauge. Oven moisture content tests will be conducted and compared to
field moisture content results to determine a field correction factor for moisture. Sand cone or drive sleeve
tests and in sifu moisture content tests will be performed at the frequencies specified in Tables 2-1 and 2-
> . :

If an in-place density test result fails to meet specifications, a confirmatory test will be performed
immediately adjacent to the failed test. If the confirmatory test meets or exceeds specifications, a second
confirmatory test will be performed at a second location immediately next to the failed test. If the second
confirmatory test also meets or exceeds specifications, the area will be declared as meeting project.
specifications and the confirmatory tests will be reported. In the event that either confirmatory test fails to
meet specifications, a CQA representative will determine the extent and nature of the defect by
observations and/or additional testing, as necessary, to identify the limits of the area that does not meet
project specifications. -

Part TI1.11.4B:19
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If a defective area is discovered in the f111 a CQA representaﬁve will deterrmne the extent and nature of the
defect. If the defect is indicated by an unsatisfactory test result, the CQA representative will determine the -
extent of the defective area by additional tests, observations, a review of records, or other means that the
CQA representative deems appropriate. If the defect is related to adverse site conditions, such as

excessively wet soils or surface desiccation, the CQA representative will define the limits and nature of the
defect by testing or observation. After the extent and nature of a defect is determined and remedied by the
construction general contractor, the CQA representative will verify that the deficiency has been corrected
by re-testing repaired areas before any additional work is performed by the construction general contractor
in the area of the deficiency. All confirmatory tests, failing tests, and re-tests will be recorded in the CQA
representative’s field book or compaction testing form. The approximate location and elevation of each test
will be recorded. '

The CQA representative will document fill placement and compacnon as deterrmned by the test methods
and frequency prescribed by this CQA Plan and will report any non-conformance in accordance with the
non-conformance reporting procedures outlined in Section 8.1.4.

2.2 PREPARED SUBGRADE

The CQA representative will verify and document that the prepared subgrade is constructed to the
elevations and grades shown in the construction drawings, with subgrade meeting the requirements of the
technical specifications as determined by the test methods and frequencres specified Wlthm thlS CQA
Plan.

- Upon completlon of the excavation of the tandfilt, the CQA monitor will perform the following tasks:

* Inspect the subgrade on the side slopes and base of the landfill and note areas of weak or excessrvely
weathered subgrade materials

s (Ohserve completion of excavatlon and sub grade compaetlon prior to foundation, ﬁll or liner
placement : :

s Observe the proof rolling of the base of the 1andﬁ11 and note areas that exhibit excessive ruttmg,
heaving, or softening

e  Observe that the surface of the subgrade is free of debns, wet and sof: areas, standmg water,
vegeta‘uon mud ice, or frozen materral :

Part TH.11.4B.20



o0 1 v Lh EENAYA) -

h et ek b b e
S B SRV N - SV S — D

—_
[els}

[N R o R o e N R e = R B A B

L LY LI L
3D o= D

Lo LI W
&t B

L3 W
o0~

g
O D

o
—_

A
(VRIS

© 4/2005° . WA7890008967, Part Il Operating Unit 11

Integrated Disposal Facility -

& Observe any excavatlon and backﬁllmg operauons associated with unsuitable material found in the

prepared subgrade

e Verify that a survey has been conducted to further venfy that the subgrade grades and elevatmns
conform to the construction drawmgs

e Verify that the prepared subgrade material meets the reqmrements of the technical spec1ﬁcat10ns as
determined by the CQA testmg methods and frequency in Table 2-3

e Verify that sampling. pomis in the prepared subgrade are plugged or backfilled so that the prepa'red
subgrade meets the technical specifications

e Document the location and volume of any unsuitable material removed from the prepared subgrade
and repott any non-conformance with the technical specifications in accordance with the non-
conformance reporting procedures in Section 8.1.4

2.2.1 Layer Completion Certification

The construction general contractor will be required to notify the CQA representat:lve when an area of
prepared subgrade is complete prior to constructing the overlying layer. The construction general
contractor can proceed with the overlying layer upon acceptance of the area of prepared subgrade by the

- CQA representative The CQA certifying engineer will provide a certificate of layer completion to the

constructmn general contractor and the IDF project engineer, cert1fy1ng that the area is complete
2.3 SOIL BENTONITE ADMIX LINER AND TEST PADS . '

The soil bentomte admix liner (SBL) is composed of a mixture of base soil and bentonite material. Two
SBL test pads will include both a horizontal and a sloped test pad. The horizontal test pad will be
constructed by using the same compaction methods as that used for the productlen SBL. to ensure the . :
SBL is constructed to meet the minimum hydraulic conductivity requirements. The sloped test pad will be
construeted on a sloping surface to verify that compaction methods (determired during the horizontal test
pad) will be adequate for the side slopes of the landfill. If necessary, the technical 3pe01ﬁcat1ons and/or
COQA Plan may be modified, based on the results of the test pads

2.3.1 Test Pads

Test pads will be constructed by the comfruction general contractor t0 defermiine écce’ptable placement
and compaction methods to produce a low permeable SBL on a horizontal surface and on a 3H: 1V suie
slope that satisfies the performance requirements of the techmical specifications.

In addition, the mixing of the base soil and bentonite adm}xtu:re using the pugmill wiﬁ be tested to ensure
adequate control of the rauo of admixture components as well as the homogene1ty of the completed SBL
mixture. .

2.3.1.1 Construction Quality Assurance Evaluation
During test pad construction, the CQA representative will continuously observe and document the

- construction of the test pad. These guidelines will be followed to ensure that the test pad accurately

represents the performance of the full-scale facility:

» Construction of the test pad will use the same soil material, de51g11 specifications, eqmpment and
procedures as proposed for the full-scale fac111ty

o The test pad length, widih, and depth will be as required by the techmca] specifications and for the in~
‘ 51tu hydraulic conductlmty test spacing. :

e The number of lifts used to construct the test pad will be as required by the technical spec1ﬁcat10ns_

The test pad will be constructed to allow determination of the relationship among density, moisture
content, and method of compaction. Field variables can affect this relationship and must be carefully
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measured and controlied both in the test pad and durmg constructton of the full- scale liner. Ata
minimum, the following will be observed and documented:

Track weight of base soil and _bentonjte during mixing operations,
Mixing operation homogeneity :
Test pad configuration and dimensions

- Compaction equipment type, configuration, and weight

- Number of passes and speed.of the compaction equipment
Uncompacted and compacted 1ift thickness
Weather conditions, including ambient temperature, humldlty, wind Speed and direction, and
precipitation : o : o :

The CQA representative will provide the necessary surveying and/or reference grid-points for a_det;luately

- and expeditiously determining the elevation and dimensions of the test pad, including each Iift.

The CQA representative will be responsible for all testing, surveying, and documentation necessary to

verify that the test pad performs in accordance with the technical specifications, and that the methods,
equipment, and materials used can achieve the same results or better during fuil-scale constructlon

Testing methods and frequencies will be as indicated in Table 24, Add1t10nal tests may be conducted at
the direction of the CQA certifying engineer. Al tests will be conducted in accordance with the methods
and procedures specified in Table 2-4. Tests are separately 1dent1ﬁed in Table 2-4 which are mtended to

provide the following:

- Information Only, for use in evaluating overall methods , materials, or equipment
e Pass/Fail, that have criteria established in the technical specnﬁcatlons whlch must be met
. Callbratlon and Check, for use in cal1bratmg 1nstruments

The CQA eert1fymg engineer w111 ¢ompare the results of the test pad constructed on the level surface w1th
the results of the test-pad onthe side slopes. The CQA certlfymg engineer will recommend changes to

'compactmn methods, if necessary, to the IDF project engineer. The CQA certtf}mg engmeer will prepare

an interim report which sumimarizes the construction and testing of the test pads.

It is 1mportant 1o note that an acceptable zone has been estabhshed in the technical spemﬁcatlons fcr the
allowable moisture content and density ranges that are applicable for the SBL admix to meet minimum

- permeability requirements. This zone may be adjusted as a result of the test pad data obtained during

construction to reflect specific conditions observed based on the construction gene'ral contractor’s

~ proposed blending, placement and
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SO =1 N L s LI b

11
12
13

14

15
16
17

18
19
20
21

22
23
24
25
26

S 27
28

29
30
31

32
33

34
35

36
37

38

39
40

4/2005 WA7890008967, Part Il Operating Unit 11
: Integrated Disposal Facility-

eompaction methods. With the range of placement mo1sture content and density allowed with this
approach, minimum compaction effort (i.e., the number of passes a piece of compaction equipment needs
to bring the admix into the allowable moisture/density zone) will vary based on material conditions and
placement location. Minimum compaction effort recommendations will be developed by the CQA
certifying engineer for application to both bottom slope and side-slope admix construction based on test
pad results, Hlowever, these minimums should be considered as guidelines only and may need to be
adjusted based on changes to admix properties (primarily moisture content), site conditions, and
compaction 1ocat10n as needed to bring the admix into the required aeceptable zone for compaction.

2.3.2 Soil Bentomte Admix Liner

The CQA team will verify and document that the SBL is placed to the elevations, grades, and thicknesses
shown in the construction drawings, with bentonite-amended material meeting the requirements of the
technical spec1ﬁcat10ns as determmed by the test methods and frequencies specﬂied; within this CQA.
Plan.

2.3.2.1 Construction Quality Assurance Evaluatlon

CQA testmg will be performed during processing and placement of the SBL.. The CQA team will conduct
the processing and placement tests for the SBL as spectﬁed in Table 2-5. The maximum allowable '
percentage of failing tests is specified in Table 2-6.

Processing

The consiruction general contractor shall process and condition admix material using a central type
pugmill plant as described in the technical specifications. Prior to amending the base soil with bentomte
CQA representative will verify and document the following:

* Equipment and methods are the same or eqmvalent as determined from the test pad studies.
o All Submlttals have been reviewed and approved

. The base soil source area (either onsite excavation or borrow area) has been approved by the des1gn
engineer, IDF PM, or IDF project engineer.

o The mixing equipment is suitable for amendihg base soils with bentonite.

e Thebase soil does not contain rocks with dimensions in excess of those required by the technical
specifications.

During processing, the CQA representétive will verify and document the following:
e The benionite is in conformance with the technical speciﬁcatiens.
¢ Close observation of the base soil excavation and processing is performed by the field inspector.

» The processed SBL material meets the requirements of the technical specifications as determined by
the CQA testing methods and frequency in Table 2-5. ‘

s The moisture content and consistency of base soil allow bentonite to be mixed uniformly.
¢ Bentonite amendments are mixed uniformly with the base soil.

o The processed SBL material is stored, protected, and allowed to cure in accordance with the
conditions and minimum requirements of the technical specifications.

e (Calibration of the pugmill operation feed rate controls for bentonite, base soil and water.

» The bentonite is mixed at the required application rate, established by the technical Speeiﬁcations as
determined by the CQA testing methods and frequency in Table 2-5.
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The CQA representatwe will document the properties of the processed soil bentomte material, as

" determined by the test methods and frequency prescribed by this CQA Plan, and will report any non—

conformance with the technical specifications, following procedures outlined in Section 8. 1.4.

The CQA representative will obscrve process_mg activities including base soil excavatior, bentonite
blending, and moisture conditioning.

The CQA representative will monitor the excavation of base soil from the approved borrow source or

- onsite exeavations. Deleterious base soil or base soil not meeting the technical specifications will be

identified and reported to the CQA certifying engineer and not allowed in the processing area.

. CQA tests will be performed on the raw bentonite used in the SBL to verify conformance to the technical

specifications. The CQA representative will collect samples of raw bentonite delivered to the site for
testing. The CQA laboratory techmician will conduct free swell, and grain size tests of the bentonite in
accordance with Table 2-5. If the test resuits of a sample fail to meet specifications, a confirmatory test
will be performed immediately subsequent to the failed test. If the confirmatory test meets or exceeds
specifications, a second confirmatory test will be performed. If the second confirmatory test also meets or
exceeds specifications, the bentonite will be declared as meeting project specifications and the .
confirmatory tests will be reported. In the event that either confirmatory test fails to meet spemﬁcanons
the bentonite will be rejected and removed from the site.

The CQA representative will observe mixing and test the bentonite-amended soil, prior to placing it in the
landfill. ' ' '

Placement
Prior to the placement of the SBL, the CQA representative will verify and document the foﬂowulg

. " The test pads have been constructed with the approved liner material and production scale equipment

to confirm placement and compaction procedures produce the required low-permeability admlx for
bothona honzontal surface and ona 3H:1V side slope

e All or an approved portion of the prepared subgrade meets speciﬁcatiohs as determined by the test

requirements of this CQA Plan and the CQA certifying engineer has issued the completion certificate.

o The SBL material is free of roots, stumps, vegetation, or any other type of deleterious material that.
“may impact the performance of the placed SBL.

o The SBL material does not contain stones with dimensions in excess of those required by the
technical specifications.
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o The SBL material meets or exceeds the requirements of the technical speclﬁcatmns as determined by
the CQA testmg methods and frequency in Table 2-5.

*  The moisture content of the SBL material is uniform.
During placement and compaction of the SBI, the CQA Team will verify and document the following:

e Close observation of the placement and cormpaction of SBL material with earthmoving equipment is
performed by the field inspectors. Inspectors to verify that means and methods are the same as those
approved in the test pad process.

e The SBL material meets the requirements of the technical specifications as determined by the CQA
testing methods and frequency in Table 2-5 and is within the maximum allowable. faﬂurc rates in
Table 2-6.

e The SBL is placed in accordance with the conditions and minimum requirements of the technical
- specifications.

e FEach lifi is compacted to the required thickness and minimum dry unit weight within the range of
moisture contents established by the technical specifications as determined by the CQA tcstmg
methods and frequency in Table 2 3.

e Shelby tube samples are collected for laboratory pcrmeab111ty testmg at the frequency specified in
Table 2-5. .

* Penetrations in the SBL at testing and sampling locations are repaired in accordance with the
technical specifications.

e The SBL is maintained until it is covcrcd by the geomembrane liner in accordance with the technical -
specifications.

e In areas of inaccessibility by the compactor, in areas of nonstandard SBL placement, and/or in areas
of different compaction methods, more frequent testing will be performed due to thinner lift
thicknesses to achieve equivalent compactive effort. Each lift, no matter how thin, will be tested for
density and mmsture in accordance with Table 2-5.

The CQA representative will document the properties of the SBL as dctcrnnncd by the test methods and
frequency prescribed by this CQA Plan and will report any non-conformance in accordance with thc non-
conformance reporting, as outlined in Section 8 1.4.

The CQA representatives will collect samples 1m.med1atcly after a loose lift of SBL materials has been
placed for property tests, prior to compaction. Once compacted, nuclear density gauge test methods will
be used for testing the in situ compacted dry unit weight and moisture content of the SBL. Standard count
calibration and moisture content tests will be used fo calibrate the reading of the nuclear density gauge.
Standard count calibration and in situ moisture content tests, using the oven dry method, will be
performed at the frequencies specified in Table 2-5. The results of the oven dry moisture content tests will
be compared with the field moisture content results to determine a field moisture correction factor. The
CQA representative will adjust the field moisture correction factor as test data is collected (i.e., moving
average). The CQA representative will collect Shelby tube samples of the SEL for laboratory
permeability tests as specified in Table 2-5.

If in-place density test results _faﬂ to meet specifications; a confirmatory test will be performed
imrnediately adjacent to (within 3 ft of) the failed test. If the confirmatory test meets or exceeds

- specifications, a second confirmatory test will be performed at a second location immediately next to

(within 3 ft of} the failed test. If the second confirmatory test also meets or exceeds specifications, the
area will be declared as meeting project specifications and the confirmatory tests will be reported. In the
event that either confirmatory test fails to meet specifications, additional testing will be performed to
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‘ 1dent1fy the limits of the area that does not meet proj ect spemficatmns All conﬁrmatory tests, failing

tests, and re-tests will be recorded in the CQA representative’s ficld book or compactmn testmg form. The
approximate location and elevation of each test will be recorded.

Rapid laboratory permeability tests, such as the constant volume tests, will be used when possibleto
determine permeability. Once the sample has achieved the specified permeability, the test result will be
reported immediately to the CQA certifying engineer. The number of failing tests will be less than the
maximum percentage of failing tests specified in Table 2-6. The maximum percentage of: faﬁmg fests are
anticipated to cover laboratory or field recording mistakes, math errors, or other unknown circumstances
that are not discovered until after the layer is covered with the succeeding layer(s). Otherwise, all failed
tests will be corrected in the field as they are observed.

If a defective area is discovered in the SBL other than a failed in-place density test, the CQA. -
representative will determine the extent and nature of the defect. If the defect is mdlcated by an
unsatisfactory test result, the CQA representative will determine the extent of the defective area by
additional tests, observations, a review of records, or other means that the CQA representative deems -
appropriate. If the defect is related to adverse site conditions, such as excessively wet soils or surface
desiccation, the CQA representative will define the limits and nature of the defect by testing or
observation. After the extent and nature of a defect is determined and remedied by the construction . _
general contractor, the CQA representative will verify that the deficiency has been cortected by re-testing
repaired areas before any additional work is performed by the construction general contractor in the area
of the deficiency.

The testing frequency during the SBL. construction may be increased or modified at the discretion of the

-CQA certifying engineer, when visual observations of consiruction performance indicate potential

problems or when field experience with the proposed SBL material have been obtainéd.

' During construction, the frequency of testing may be increased by the CQA representative during adverse

weather conditions, if equipment breaks down, at the start and finish of grading, if the material fails to
meet the requirements of the teg_:hnical specifications, or if the extent of the work areai 1s reduced.
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The construction géneral contractor will repair all penetrations in the SBL resulting from sampling and .

other CQA activities, in accordance with the technical specifications. Thesé perforations will be identified

to the construction general contractor by the CQA representative. All repairs will be inspected by the
CQA representative.

The construction general contracior will be reqiired to use all means necessary {o protect all prlor work as
well as all materials and completed work of other sections. In the event of damage, the construction - '
general contractor will be required to immediately make all repairs and replacements necessary. The CQA
representative will verify and document that all damages are repalred

2.3.2.2 Layer Completlon Certification

The construction general contractor will be required to notlfy the CQA representative when an area of
SBL is complete, prior to constructing the overlying layer. The construction general contractor may begin
placement of the overlying layer after acceptance of the SBL by the CQA certifying engineer. The CQA
certifying engineer will provide a certificate of layer completion to the construction general contractor

and the TIDF project engmeer certifying that the area is complete.

The CQA certifying engineer will ensure all CQA tests are complete and that a11 defective areas have
been repaired and re-tested in accordance with this CQA Plan and the technical specifications. The
certificaté of layer completion will indicate that the SBL meets the low permeability requirement, based

- on laboratory tests and thethickness of the SBL meeting the minimum requirement spemﬂed in the

technical specifications.
2.4 DRAIN GRAVEL

2.4.1 Conformance Evaluation
No CQA conformance material testing is planned for the drain gravel. Construction general contractor is

- required to submit gradation test results demonstrating conformance with required material propemes as

part of source quality control, in accordance with the tech:moal spec:1ﬁoat10ns

2.4.2° Placement and Compaction

The CQA representative will verify and document that the drain gravel'is constructed to the elevations,
grades, and thicknesses shown in the construction drawings, with material meeting the requirements of
the technical specifications as detemmned by the test methods and frequencies specified within this CQA
Plan.
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i

—_— 0O D Qo ~1 O LN (95 ] i

— e
o W

—
GO ~] O

B —
WO

[
—

B2 R B2 RO B2 M
o O Byt

0
< ND

412005 . - | WA7890008967, Part 11T Operating Unit 11
. o Integrated Dlsposal Facility

Prior to the placement of the dram gravel the CQA representatwe w111 verify and document that

¢ The underlying geosynthetic layers are free of holes, tears, cxcessive wrinkles, or foreign Ob_] ects.

. All work on underlwng layers is complete and accepted by the CQA certifying engineer.

. During placement and compaction of the. dra;m gravel the CQA representatwe will verify and document

the following:

¢ Drain gravel materlal satisﬁes the reqmrements of the technical spee1ﬂeat1ons as detexmmed by the
source quality confrol submittals. :

* Drain gravel matenal is non-ancrular and free of matenal that could damage the underlymg liner
materials.

e Drain gravel material is spread durmg cooler portmns of the day, unless othermse approved by the

CQA certifying engineer.

* Spreading and hauling equipment and operations are in compllance with material thlckness and
operations reqmrements, given in the technical spe01ﬁcat10ns

e [If excessive wrinkles begm o develop in the underlying geosynthetics during gravel or sand’
placement or spreading, the wrinkles are worked out prior to continued placement operations.

e The drain gravel is placed in a manner that will not damage underlying geosynthetics, will minimize
slippage of geosynthetic layers, and will not provide cxcess. tensﬂe stress on the geosyntheucs n
accordance with the technical spec1ﬁcat10ns :

. Close observatmn of the placement and compactmn of drain gravel with earth movmg equlpment is
performed.

2.4.3 Construction Quahty Assurance Evaluatlon

No density tests will be conducted on the drain gravel. If the CQA representatlve suspects damage to
pipes or underlying geosynthetic, the construction general contractor will be required to expose the -
potentially damaged materials and repair any observed damage.

2.4.4 Layer Completion Certification

The construction general contractor will be required to notify the CQA representative when an area of the
LCRS or LDS drain gravel is complete, prior to constructing the overlying layer. The construction general
contractor may begin placing the overlying layer when the drain gravel is accepted by the CQA certifying

- engineer. The CQA certifying engmeer will provide a certificate of layer completion to the construction

general contractor and the IDF project engineer, certifying that the area 1s eomplete
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2.5 OPERATIONS LAYER '

The CQA representative will verify and document that the operatlons 1ayer mcludlng the operations layer
material placed in the SLDS sump area, is constructed to the elevations, grades, and thicknesses shown in
the construction drawings, with material meeting the requirements of the technical spee1ﬁcat10ns as
determined by the test methods and frequencies specified within this CQA Plan.

Prior to the placement of the operatlons layer, the COQA representatlve will verify and document the
fo]lowmg

* The underlying geosynthetlc layer is free of holes tears, excessive wnnkles or fore1gn obj ects.
e  All work on underlying layers is complete and accepted by the CQA certifying engineer.
During placement of the operations layer, the CQA representative will verify and decument that:

- The soil is suitable and satisfies the requirements of the technical spe(:lﬁcatlons as determined by the
test methods and frequencies prescribed in Table 2-7.

» The operations soil is placed in accordance with the technical specifications and construction
drawmgs '

¢ The it thleknesses and total thlckness of the operations layer agree with the reqmrements of the.
construction drawmgs

o If excessive wrinkles begin to develop in the underlying geosynthetics during material placement or
spreading, the wrinkles are worked out prior to continued placement operations.

» The operations layer is placed in a manner that will not damage underlying geosynthetics, will
nrinimize slippage of geosynthetic layers, and will not provide excess tensile stress on the
geosynthetics in accordance With the techmical speciﬁcations

e Spreading and hauling eqmpment and operations are in compliance with matenal thickness and -
operations requ.u’ements given in the technical specifications.

» The operations layer is placed on the side slopes to the limits shown n the construction drawings.

s No operations layer maierial is placed or compacted during periods of unfavorable weather
. conditions, such as aﬁer heavy rains of snow, in accordance with requirements given in the technical
Spec1ﬁcat10ns
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2.5.1 Conformance Evaluation : -
The test methods and frequencies for CQA oonformance testmg for the operatrons layer are spee1ﬁed in
Table 2-7. ‘

If damage to underlymg geosynthetics is suspected the CQA representatlve will requ1re that the overlymg
operations layer material be removed to expose the geosynthetics. '

The construction general contractor will be required to usc all means necessary to protect all prior work,
as well as all materials and completed work of other sections. In the event of damage, the construction
general contractor will be required to m’imedlately make all repairs and replacements necessary. The CQA
representatlve will verify and document that all damages are repaired.

2.5.2 Layer Completlon Certlﬁcauon

The construction general contractor will be reqmred to not1fy the CQA representative when an area of the

_ operations layer is complete. The CQA certifying engineer will provide a certificate of layer completion

to the construction general contractor and the IDF project engineer, certifying that the area is complete.

2.6 SOIL SURVEYING

. A survey will be performed by or under the direction of a professional land surveyor registered in the

State of Washington. The surveyor will 1ndependent1y survey the elevations and grades of the soil layers
mcludmg, but not limited to: N

Top of prepared subgrade
Top of SBL ' -
Top of LCRS drain gravel
Top of operations layer

Surveys will be performed on the base and side slopes of the landfill, to conﬁrm that the grades and
élevations in the field agree with those shown in the.construction drawings and with the minimum

. acceptable tolerances required in the technical specifications. The results of the survey, conducted by the

surveyor, will be compiled in a report signed by the surveyor and the CQA certifying engineer.

The surveyor will be required to survey each soil layer of the liner system for the IDF landfill, in
accordance with the requirements of this CQA Plan. A record drawing or tabular listing of surveyed
points will be submitted to the CQA certifying engineer by the surveyor before the placement of the next
liner system layer. The surveys will be conducted at a 50-ft grid across the entire area of the survey. The
survey will include, but not be limited to, the following features of the landfill:

Toe of slope

Crest of slope

Grade breaks

Anchor trench _

SLDS, LDS and LCRS sumps

s & & @
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Table 2-1. Mhmmum Fre_quency of Testing for CQA Evaluatmn of Earthfill

- Test Frequency _ Standard Test Method
Material Properties .
Standard proctor or maximu:fﬁ _ 1 per 20,000 yd3 ASTM D698 or ASTM -
;ﬁclllex density for free-draining (mmum 1 per source or soil type) - D4253
Placement 7
In-place wet unit weight 1 per 5,000 f* per lift ASTM D2922, D1556
Tn-place moisture content * 1 per 5,000 £ perlift ASTM D3017, D2216
Standard count calibration 1 per day of fill placement ASTM D3017/D2922
Oven moisture contents 1 per day of fill placement . - ASTM D2216

(in situ moisture content)

Table
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Table
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Table
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Test '_ S Frequency -~ Standard Test Method

" In-place dry unit weight 1 per Lift ' - ASTM D1556, D2167, or
| | | . - D2937
Notes:
a. Tests for information only

b. Pass/fail tests

- c. The average effective confining stress wiil be 5 psi.
d. Rapid turnaround tests (Method F-Constant Volume) will be used When possible.
c. Callbratlon check tests :

Part 11111 4B.36
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Table
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_ Test _Fréquel_lcy & - Standard Test Method
Standard count calibration (per I per day"of placement ASTM D2922/ASTM D3017
each nuclear gauge) ' '
a. The test method is deécribed in the technical - 6 inches or less.
specification. , _ e. The average effective confining stress wﬂl be 5 psi.
b. Notused. ' f. Rapid turnaround tests (Method F — Constant
c. Curing is stockpiling the SBL material for 12 hours Volume) will be used when possible.
to allow the bentonite to hydrate. g. A single pass is defined as forward and back.
d. A loose lift thickness is such that the compacted
thickness is

Table

Shelby tube sdmpies (laboratory

placed (minimum 1 per

¢ of liner
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SECTION II][—GEOSYNTHETIC CLAY LINER CONSTRUCTION QUALITY ASSURAN CE

3.1 GEOSYNTHZET-IC CLAY LINER MANUFA_CTU’RE AND DELIVERY -

3.1.1 Labeling | : o -
The CQA representative will verify and document that the GCL manufacturer has labeled each roll of GCL

© and includes the information required by the technical specifications. The CQA representative will examine

GCL rolls upon delivery and deviation from the above requirements will be reported to the CQA certifying
engineer prior to installation of the GCL. - .
3.1.2 Transportation and Handling

The CQA representaﬂve will observe and document that the type of GCL handling eqmpment used by the
installer minimizes damage to the material. Upon delivery at the site, the CQA representative will conduct
a visual inspection of all rolls for defects and for damage. This examination will be conducied without
unrolling rolls unless visibie defects or damages are found. The CQA representatwe will indicate to the

CQA certifying engineer:
e  Any rolls that need to be unrolled to allow for thelr inspection

e Any rolls, or portions thereof, that need to be rejected and removed from the site because they have
severe flaws : '

»  Any rolls that include minor repairable flaws

3.1.3 Storage

~The CQA representative w111 venfy and document that storage of the GCL 1s in accordance with the

technical specifications.

3.1.4 Imventory

All-geosynthetic materials that arrive onsite will be inventoried. The inventory will include the specific
roll numbers delivered with each shipment. The inventory-will be compared to the QC testing
information, supplied by the manufacturer to ensure that the material tested is the same material that was

delivered to the site. Material for which QC testing data has been supplied will be sampled for

conformance testing. Conformance samples may be obtained by the CQA representative at the

. maruifacturing plant or taken upon delivery of the material to the site by a CQA representative. As
- shipments arrive at the site, a CQA representative will monitor the unloading operations and wili

inventory the material. Rolls selected for conformance testing will be set aside for sampling as soon as

- possible.
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The CQA representatwe will record the followmg information, at a minimum, for cach roll:

~ o Manufacturer—Indicate the manufacturer of the matenal that is being inventoried, that may hot be |

the same as the installer

o Date of Inventory-Date that the material was inventoried

e Dateof Delivery-Enter date when the truck arrived onsﬂ:e if known

¢ Truck Type—Indicate type of truck used for shlppmg geosynthetics (covered or uneovered flatbed,
box trailer) : :

. Blll of Lading Number-If the bill-of- lading is available, indicate number and date (also attach copy -
to inventory form)

e CQA Representatlve—lndlcate name of CQA representatlve performing mventory

 Unloading Equipment—Indicate the type and model number of the equipment unloading the -

. geosynthetic material; also note any special attachments that are used to unload the matenal (stmger
straps, forks)

¢  Weather Conditions—Describe the weather conditions, including temperature, wind, eloud cover,
and precipitation during unloading and conformance sampling operation

e Material Type—Indicate type of geosynthetic materlal

»  Roll Number—Indicate each roll number that is written on the rofl (The roll numbers contaln a variety
of information regarding the matertal and the manufacturing process.) '

s Lot Number—I .ot number

s Roll(L x W‘)—Incheate the roll width as written on the roll label; if twe materials are bonded together
(i.e., geonet/ geotext11e), obtain measurements for both materials

o Area {(square feet)—]ndlcate the total square footage of the roll

» Damage Remarks—Document any visible damage to the roll; if possible, mdlcate if damage was
present pnor to unleading or if 1t occurred durlng unloading :

- The CQA represéntative will 1mmed1ately n0t1fy the IDF CM if a nonconfonmng or conditional use tag is

attached to any of the inventoried iterns.

Items that are restncted from further use until the inspections have been eompleted will be clearly
delineated by the CQA representative. Accepted materials will be kept separate or clearly delineated from

~ inventoried and approved items, to the extent possible. The CQA representative will be responsible for

coordinating with the construction general contractor during materjal delivery, so that the material i is not
moved more than necessary after it is unloaded and damage due to handling is minimized.

The CQA representative will perform the inventory immediately after the material arrives on the site to
avoid delaying construction. The CQA. representative will be responsible for verifying that only accepted
material is installed at the IDF landfill and that all inventories and inspections are documented and
maintained.
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3.1.5 Quality Assurance Conformance Testing

Either at the manufacturer’s plant or upon delivery of the rolls of GCL, the. CQA representatlve Wﬂl
ensure that samples are removed at the specified frequency and forwarded to the Geosynthetics CQA
Laboratory for testing, to verify and document conformance with the technical spemﬁcatlons '

Conformance samples will be taken across the entire width of the roll and will not include the ﬁrst 3 feet

“along the length of the roll. Unless otherwise specified, samples will be 1.5 feet (minimum) long by the

roll width. The CQA representative will mark the machine direction on the samples with an arrow.

Unless otherwise specified, sampies will be taken at a rate of onerper lot or one per 50,000 square _feet,' _
whichever is greater. These samples will be tested for:

e TIndex Flux (ASTM D5887) _
» Bentonite Mass per Unit Area (ASTM D5993)
e Bentonite Swell Index Test (ASTM D5890)

The test will be conducted in accordance with the test procedure presented in the technical specifications.

The CQA representative will examine all results from laboratory conformance testing and compare the
results to the spetifications presented in the technical specifications. In addition, the CQA representative
will report any non-conformance to the CQA cenlfymg enginecr as soon as practical aﬂ:er the test results
become available.

The following procedure will apply whenever a Sample fails a conformance test that'is conducted by the
Geosynthetlcs CQA Laboratory: :

e The construction general contréctbr will be required to replacé the roll (or rolls) of GCL not in
conformance with the specifications with a roll that meets the requirements of the techmcal
specifications.

o The CQA r_epresentative will ensure that conformance samples are removed for testing by the
Geosynthetics CQA Laboratory from the closest numerical roll on both sides of the roll from which
the failing sample was obtained. These two samples must pass the above conformance tests. If either
of these samples fails to meet the requirements, samples will be collected from the five numerically
closest untested rolls on both sides of the failed samples and tested by the Geosynthetics CQA
Laboratory. These ten samples must pass the above conformance tests. If any of these samples fail, a
sample from every roll of GCL onsite and a sample from every roll that is subsequently delivered
from the same mamufacturer must be conformance tested by the Geosynthetics CQA Taboratory until
the manufacturer has thoroughly demonstrated compliance with the above requirements to the sole
satisfaction of the CQA certifying engineer. The costs of all such tests are to be borne by the
construction general contractor.

» The CQA representative will document actions taken in conjunction with conformance test failures as
outlined in Section 8.1.4 and report all actions to the CQA certifying officer.

3.2 GEOSYNTHETIC CLAY LINER INSTALLATION

3.2.1 Surface Preparation

For fill surfaces that will underlay a GCL layer, the CQA representative will verify and document the
following:

e The surface of the fill does not contain holes, ruts, protrusions, or other surface irregularities in excess
of those dimensions specified by the technical specifications.

» The surface of the fill has been compacted to form a ﬁmi, stable base,

Part 11.11.4B.43
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e The surface of the fill is free of any type of deleterious. materral that may cause damage to GCL,
mcludmg debris, organic material, frozen soil, ice, and rocks

. The surface of the fill is free of standing water or excessive morsture '

o  The construction general contractor has certlﬁed in wntmg that the Surface on which the GCL will be
installed is acceptable.

The subgrade surface will be inspected immediately prior to commencement of GCL installation. If any
change in the surface requires repair work, in accordance with the technical specrﬁcatrons the
construction general contractor will be responsible for repairing the fill surface.

A certificate of subgrade surface acceptance will be reqtured from the construction general contractor
The CQA representative will verify that the subgrade is accepted by the GCL installer, immediately prior
to commencement of GCL installation.

After the surface on which the GCL is to be installed has been accepted by the construction general .
contractor, it will be the CQA representative’s responsibility to indicate to the CQA certifying engineer
any change in the underlying layer that may, in accordance with the technical speclﬁcatrons require’
repair work. If the CQA certifying engineer requires that repair work be done, it will be the respcnsrbllrty
of the construction general contractor to.repair the underlying layer.

3.2.2 Anchor Trenches and Sumps _ .
Prior to placement of geosynthetics in the anchor trenches or au.mps the CQA representatlve w111 verity
and document the following:

e The sumps and anchor trenches are excavated to the grades and dmlensrons shown in the construction
drawings. Any anomalies in the soil encountered during excavatron will be brought to the atterrtron of
the IDF project engineer and removed as directed. :

e  The anchor trench excavation surface is prepared for mstaliatron of geosynthetics, with rounded
corners, and free of loose soil or deleterious material. :
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[
OV =IOy W [ 'S 3 N6 I

[ e S
(G NV S

e
o0 -3 N

o
0

[ PN N S R
h B WO

b D B
Rla el i s

[FUUS IR STIRVA I VSR T
oW b= D

W W W w
SN2 00 Y N

I
[

SRBHR

42005 WAT7890008967, Part Il Operating Unit 11
: ; : Integrated Disposal Facility

After geosynthetics deployment into the anchor trench is complete, the CQA representative will verify
and document that the backfill for the geosynihetic anchor trenches is placed and compacted in

. accordance with the technical specifications.

3.2.3 Geosynthetic Clay Liner Deployment
3.2.3.1 Field Panel Identification

A field panel is the unit area of GCL that is to be placed in the ﬁeld (ie., afield panel 1s arolora pomon
of roll cut in the field). '

The CQA representative will track the placement location of each GCL panel by assigning an

identification code (number or letter-number) or by an equ:tvalent tracking method. The identification
method will be agreed upon by the CQA certifying éngineer and the construction general contractor. This
field panel identification scheme will be as simple and logical as possible. (Note: mamifacturing plant roll
funibers are usually cumbersome and are not related to location in the field.) It will bethe responsibility
of the construction general contractor to ensure that each field panel placed is marked withthe =
manufacumng plant roll number. The roll mumber will be marked in the center of the panel in a color to
allow for easy inspection. -

The CQA representative will establish a table or chart showing correspondence between manufacturing
plant roll numbers and field panel identification codes. The ﬁeld panel identification code will be used for
all CQA records.

3.2.3.2 Field Panel Placement

Installation Schedule ‘ :

The CQA representative will evaluate significant changes in the schedule, proposed by the construction
general contractor, and will advise the CQA certifying engineer on the acceptability of that change. The
CQA representative will verify and document that the condition of the underlying layer has not changed
detrimentally during installation. Any damage to the surface of the undetlying layer will be repalred by
the construction general contractor, in accordance with the technical speclﬁcatlons

Weather Conditions

The CQA representative will verify and document that GCL is not placed dunng 1nclement ‘weather -
conditions, as specified in the technical specifications. Additionally, the CQA monitor will verify and
document that the existing underlying layer has not been damaged by weather cond.ttmns

Damage

The CQA representative will visually observe each panel, afier placement, for damage The CQA
representative will inform the construction general contractor which panels, or portions of panels, are -
rejected, repaired, or accepted. Damaged panels or portions of damaged panels that have been rejected by
the CQA representative will be marked, and their removal from the work area will be documented by the
CQA representative.

Seam Overlap and Bentonite Seal

The construction general contractor will observe and document that the seam overlaps and bentonite
material placed between panels, if required, along the seams meets specification guidelines. The CQA
representative will verify overlap width and will observe bentonite seal placement

3.2.3.3 Field Panel Protection

The CQA representative will observe and document that the GCL is completely covered with
geomembrane or protective plastic cover at the end of each workday and protected from damage and
hydration due to weather. The CQA representative will verify and document that equipment does not
operate directly on the GCL and that a smiooth rub sheet is used to maneuver textured geomembrane over
the GCL to prevent damage to the GCL.
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324 Defects and Repalrs
- Any defects and subsequent repairs will be documented, usmg NCR procedures outl:med in Seot1on 8.14.

3.2.4.1 Identification

All seams and non-seam areas of the GCL will be 1nspected by the CQA representatwe for evidence of
defects, holes, contamination of geotextiles, displaced panels, premature hydration, and any sign of

~ contamination by foreign matter. The CQA representative will observe and document repair procedures

described below.

. 3.2.4.2 Repair Procedures
~ Prior to cover msterial placement, damage to the GCL will be identified and repa1red by the mstaller

Rip and Tear Repair (Flat Smfaces)

Rips or tears may be repaired by completely €Xposing the affected area, remowng all foreign objects or
soil, and by then placing a patch cut from unused GCL over the damage (damaged material may be left in.

place), with a m1n1mum overlap of 12 mches on all edges.

Accessory bentonite will be placed between the patch edges and the repaired material at a rate of a quarter -
pound per lmeal foot of edge, spread in a cohtinuous 6 inch fillet.

Rip and Tear Repair (Slopes)

Damaged GCL material on slopes will be repanred by the same procedures as described above, however,
the overlapped edges of the patch need to be wide enough to ensure the patch will keep its p051t10n durmg '
backfill or cover operations.

Dzsplaced Panels , : : : .
Displaced panels will be adjusted to the correct position and orientation. The adjusted panel W111 then be

inspected for any geotextlle da_mage or bentomte loss. Damage will be repaired by the above described

procedure.

Prem ature Hi ydmtwn :

If the GCL is Subj ected to premature hydration, the construction general contractor wﬂl notify the CQA
certifying engineer for a site-specific determination as to whether the material is acceptable.or if -
alternative measures must be taken o ensure the quahty of the design dependent upon the degree of -
damage. :

© PartI1.11.4B.46
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SECTION IV—GEOMEN[BRANE CONSTRUCTION QUALITY ASSURANCE

4.1 GEOMEMBRANE MATERJAL

4.1.1 Labeling

The CQA representative will verify and document that the geomembrane. marxufacturer has labeled each
roll of geomembrane and includes the information required by the technical specifications. The CQA

" representative will exarnine geomembraﬂe rolls upon delivery and deviation from the requirements Wlll

be reported to the CQA certifying engmeer prior to nstallation of the geomembrane.
4.1.2 Transportatlon and Handling '

" Upon delivery at the site, the CQA. representative will conduct a wsual inspection of all rolls for defects

and damage. This examination will be conducted without unrolling rolls unless visible defects or damage
are found. The CQA representative W111 indicate the following to the CQA cert1fymg engmeer

. Any rolls that need to be unrolled to allow for their mspectlon

e Anyrolls, or portlons thereof that need to be rejected and removed from the sr[e, because they have
severe flaws :

» - Any rolls that include minor repairable flaws

4.1.3 Storage

The CQA representative will verify and document that storage of the ermembra-ne is in accordance with
the technical spec1ﬁcat1ons

4.1.4 Inventory

All geosynthetic materials that arrive onsite will be inventoried in accordance with the technical .
specifications. The inventory will include the specific roll numbers delivered with each shlpment The
inventory will be compared to the QC testing information supplied by the manufacturer to ensure that the

* material tested is the same material that was delivered to the site. Material for which QC testing data has

been supplied will be sampled for conformance testing. Conformance samples may be obtained by the
CQA representative at the manufacturlng plant or taken upon delivery of the material tothe site by a CQA
representative. As shipments arrive at the site, a CQA representative will monitor the unloading
operations and will inventory the material. Rolls selected for conformance testmc W111 be set as1de for
sampling as soon as possible
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—

’_‘_7
<

—
Wb =

O
(S

p——
N

—_—
[r B |

[
o

NS
— D

[ee]
[

[N
R

[ SR O (S
O 0o ] O Lh

T L W W
U o O

Do Sy oW

4/2005 o 5 ‘l ' | o WA7890008967 Part [II Operating Unit 11
' Integrated D13posal Facility _

The CQA representative will record the foﬂowmg mformatwn ata minimum, for each roll:

. Manufacturer—mdlcate the manufacturer of the material that i is belng J.nventorred that may not be
the same as the installer :

¢ Date of Inventory-Date that the material was inventoried

* Date of Deﬁfery—Enter date when the truck arrived onsite, if known

e TruckT vpe—Indicate type of truck used for shipping geosynthetres (covered or uneovered flatbed,

box trailer)

e Bill-of-Lading Number-If the bill-of-lading is available, indicate number and date (also attach.copy
to inventory form)

+ CQA Representatlve—lndrcate natne of CQA representatlve performrng mventory

. ~» Unloading Equipment-Indicate the type and model number of the equipment unloadmg the |

geosynthetic material; also note any special attachments that are used to unload the material (strnger
straps, forks) :

e Weather Conditions—Describe the weather conditions; including temperature, wind, cloud cover,
and precipitation during unloadmg and eonformanee sampling operation

e Material Type—Ind1cate type of geosynthetic material (HDPE, geotextile, or geonet)

o Roll Number—Indicate cach roll number that is indicated on'the roll (The roll numbers contam a
variety of information regarding the material and the manufacture process.)

. Lot Number—Lot number as mdleated

. RolI (L x W)-Indicate the roll width as indicated on the roll labei if two materials arc ¢ bonded
o together (i. e. , geonet/geotextile), obtain measurements for both materials :

s Area (square feet)-«Indreate the total square footaoe of the roll

. Damage Remarks—Doeument any visible damage to the roll if possible, mdrcate if darnage was
present prior to unloading or if it occurred during unloadmg

Items that are restricted from further use until the inspections have been completed er be clearly
delineated by the CQA representative. Accepted materials will be kept separate or clearly delineated from
inventoried and approved items to-the extent possible. The CQA. representative will be responsible for
coordinating with the construction general contractor during material delivery, so that the material is not
moved more than necessary after it is unloaded and damage due to handling is minimized.

The CQA representative will perform the inventory immediately after the material arrives onsite to avoid- . -
delaying construction. The CQA representative will be responsible for verifying that only accepted

- material is installed at the IDF landfill, and that all inventories and inspections are documented and

maintained.
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- 415 Quality Assurance Conformance Testing

~ Bither at the mamfacturer’s plant or upon delivery of the rolls of geomembrane, the CQA represeniatlve '
~will ensure that samples are removed at the specified frequency and forwarded to the Geosynthetics CQA '

Laboratory for testing to verify and-document conformance with the teehmcal specﬁcaﬁons

Conformance samples will be taken by the CQA representatzve across the entire width of the roll and will
not include the first 3 feet. Unless otherwise specified, samples will be 3 feet (rmmmum) long by the roll
width. The CQA representative will mark the direction of the machine used to cut the samples with an
arrow.

Unless otherwise specified, samples will be taken at a rate of one per lot or one per 50,000 square feet,
whichever is greater. These samples will be tested for:

Thickness (ASTM D5199 or D5994)

Tensile characteristics (yield strength and elongation at yield, ASTM D638)
Asperity (GRI GM-12)

Puncture resistance (ASTM D4833)

Test will be conducted in accordance with the test procedure presented in the technical specifications. The
CQA representative will examine all results from laboratory conformance testing and will report airy non—
conformance after the test results become available. The following procedure will appiy whenevera
sample fails a oonformance test that is, conducted by the CQA representative:

» The construction general contractor Wﬂl be required to replace the roll (or rolls) of geomembfane in
non-conformance with the technical speeiﬁeations with a roll that meets the technical specifications.

¢ The CQA certifying engineer will ensure that conformance samples are removed for testing by the

Geosynthetics CQA Laboratory from the closest numerical roll onboth sides of the failed roll. These
two samples must pass the above.conformance tests. If either of these samples fail, samples will be
collected from the five numerically closest untested rolls on both sides of the failed sample and tested
by the Geosynthetics CQA Laboratory. These ten samples must pass the above conformance tests. If
any of these samples fail, 2 sample from every roll of geomembrane onsite and every roll _

~ subsequently delivered from the same manufacturer must be conformance tested by the Geosynthetics’

- CQA Laboratory, until the manufacturet has thoroughly demonstrated compliance with the above

* requirements to the sole satisfaction of the CQA certifying engineer. The costs of all such tests ate to
be borne by the construction general contractor.
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4.1.6 Manufacturlng Plant Site Visit
The manufacturer shall a]low the CQA certlfymg englneer or his des1 gnated representative to v1311: the _

~ manufacturing plant, if the CQA certifying engineer so chooses.. If possﬂ)_le the visit shall be prior to.or

during the manufacturing of the geomembrane rolls for the specific project. The CQA Engineer or his
designated representative shall review the manufacturing process, quality control, laboratory facilities,

‘and testing proeedu:res as described in the technical specifications (see Section 02661)
4.2 GEOMEMBRANE }NSTALLATION

4.2.1 Surface Preparation
For SBL surfaces that will underlay a geomembrane layer the CQA representahve will verify and

. document the following:

e The surface of the subgrade or SBL does not contain holes, depressmns or protrusmns in excess of
- thosc dimensions specified by the technical Spe01ﬁcat10ns :

e The surface of the subgrade or SBL has been rolled with a smooth-drum roller to form a ﬁrm stable
- . base without ridges, wheel ruts, and surface irregularities. .

o The surface of the subgrade or SBL i is ﬁ‘ee of any type of deletenous material that may cause damage
to geomembrane. :

e The construction general contractor has certified in Wntmg that the surface on which the
geomembrane will be installed is acceptable. . .

The subgrade and SBL surface will be inspected immediately prior to commencement of geomembrane
installation. If any change in the surface requires repair work, in accordance with the technical

specifications, the construction general contractor will be. responsxble for repairing the surface. A

certificate of subgrade surface acceptance will be required from the construction general contractor. The .
CQA representative will verify that the subgrade is accepted by the geomembrane installer umned.tately
prior to eommencement of geomembrane installation. : : :

After the surface on which the geomembrane is to be installed has been accepted by the constructlon
general contractor, it will be the CQA representative’s responsibility to indicate to the CQA certifying
engineer any change in the underlying layer that may, in accordance with the technical specifications,
require repair work. If the CQA certifying engineer requires that repair work be done; it will be the
responsibility-of the construction general contractor to repair the underlying layer.

4.2.2 Anchor Trenches and Sumps
Prior to placement of geosynthetics in the anchor trenches or sumps, the CQA representative w111 verify
and document the following:

¢ The excavation of the sumps and anchor trenches is performed in accordance with the technical
specifications. Any anomalies in the soil encountered during excavation will be brought to the
attention of the IDF project engineer and removed as directed.

e  The anchor trench excavation surface is prepared for installation of geosynthetles with rounded
corners and is free of loose soil or deleterious material.
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After geosynthetics deployment into the anchor trench is complete, the CQA representative will verify
and document that the backfill for the geosynthetic anchor trenches is placed and compacted in
accordance with the technical specifications. and construction drawings.

423 Geomembrane Deployment
4.2.3.1 Layout Drawing

The construction general contractor will be required to produce layout drawings that show the
geomembrane panel configuration, dimensions, details, and seam locations. The layout drawings must be

approved by the CQA certifying engineer, prior to the installation of the creomembrane
-4,2.3.2 Field Panel Identlﬁcatlon

A field panel is the unit area of geomembrane that is to be seamed in the ﬁeld (1 e, a ﬁeld panel is a roll:
or a portion of roll cut in the field).

The CQA representative will verify that each field panel is given an identiﬁcation code (number or letter-
number) consistent with the layout plan. This identification code will be agreed upon by the CQA ‘
representative and the construction general contractor. This field panel identification code will be as
simple and logical as possible. (Note: manufacturing plant roll numbers are usually cumbersome and are
not related to location in the field.) I will be the responsibility of the construction general contractorto
ensure that each field panel placed is marked with the manufacturing plant roll number. The roll number
will be marked in the center of the panel in a color to allow for easy inspection.

The CQA representative will establish a table or chart showmg correspondence between manufactunng
plant roll numbers and field: panel identification: codes The field panel 1dent1i'1cat1on code W111 be used for
all CQA records. :

4.2.3.3 Field Panel Placement

Location '

The CQA representative will venfy and document that field panels are installed at the; 1ocat10ns and -
positions indicated in the oonstrucnon general coniractor’s layout plan, as approved or modlﬁed by/ the
CQA certifying engineer.

Installation Schedule

_The CQA represcitative will evaluate significant changes in the schedule proposed by the construction

general contractor, and will advise the CQA certifying engineer on the acceptability of that change. The
CQA representative will verify and document that the condition of the underiying layer has not changed .
detrimentally during installation. Any damage to the surface of the underlying layer. will be repaired by

the construction general contractor in accordance with the technical speozﬁcanons

The CQA representatwe will record the identification code, location, and date of mstaﬂatlon of each field
panel.
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Weatker Conditions

The CQA representative will verify and document that geomembrane is not placed during 1nclement
weather conditions, as specified in the technical specifications. Additionally, the CQA representatwe Wﬂl
verify and document that the underlying layer has not been damaged by Weather condjitions. -

Damage

The CQA representatives will visually observe each panel after placement and prior to seaming, for
damage (e.g., holes, blisters, and creases). The CQA representative will inform the construction general
contractor which panels; or portions of panels, need to be rejected, repaired, or accepted. Damaged panels
or portions of damaged panels that have been rejected by the CQA certifying engineer will be marked, |

- and their removal from the work area will be documented by the CQA represantatlve using the NCR

procedures outlined in Section 8.1.4.

~4.2.4 Field Seaming
'4.2.4.1 Seam Layout

The CQA certifying engineer will venfy and document that the seam layout shown in the panel layout.
drawing is consistent with the technical specifications. A seam numbering system companble with the
panel numbering system will be agreed upon by the construction general contractor and CQA certifying
engineer.

4.2.4.2 Seaming Equipment and Products

" Processes approved by the technical specifications for field seaming are extrusion seaming; and fusion

seaming. Proposed alternate processes will be required to be documented and submitted to the CQA
certifying engineer for approval. The construction general contractor will be required to use a pyroimeter

to ensure that accurate temperatures of the extrudate and seamer nozzle are being achieved.

The extrusion seaming apparatus will be equipped with gauges, indicating the temperatures of the
extrudate and nozzle. The construction general contractor will be required to provide to the CQA
certifying engincer the manufacturer’s certification that the extrudate is compatible with the
geomembrane material and is comprised of the same resin as the geomembrane.

The CQA representative will log ambient temperatures, seaming apparatus temperatures, and extrudate
temperatures or fusion seaming apparatus speeds Ambient temperatures will be measured to venfy
compliance with the technical specifications.

42,43 Séam Preparation
The CQA certifying engineer will venfy and document the foilowmg

e Prior to seaming, the seam area is clean and free of moisture, dust, dn't debns and forelgn matenal
e Preparation of seams is in accordance with the technical specifications,
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- 4.2.4.4 Weather Condltmns for Seaming

The CQA repjresentatwe will verify and document that weather conditions for Seammg are within the
limits specified in the techmcal speCIﬁcatlons

4.2.4.5 Trial Seams

The construction general contractor will be required to make trial seams on fragmient pieces of
geomembrane liner to verify that seaming conditions are adequate. The construction general contractor
will be required to make and test irial seams at the frequency and in accordance with the methods
specified in the technical specifications.

The CQA representative will observe all trial scam procedures. The trial seam samples will be assigned a
pumber and marked accordingly by the CQA representatwe along with the date; hour; ambient
temperature, number of seaming unit, name of seamer, and pass or fail description. A sample of the frial
seam will be retained by the CQA team until the construction of the liner is compleie and the liner has
been accepted by the CQA cemfymg engineer.

4.2.4,6 Nondestructive Seam Contmulty Testing

Except as otherwise noted in the technical speclﬁcatlons, the construction general contractor will
nond&structwely test all field seams over their full length, in accordance with the technical specifications.
The purpose of nondestructive tests is to check the continuity of seams. Contmmty testing will be carried |
out as the seaming work progresses, not at the completion of all field seaming. Nondestructive testing will
not be permitted before sunrise or after sunset unless the construction general coniractor demonsirates to -
the CQA certifying engineer that the construction general contractor has the capabilities to perform

- continuity testing under reduced light conditions. The CQA representatlve will perform the foﬂowmg

tasks:

e Observe the continuity testing :
s Record location, date, test unit number, name of tester, and outcome of all testing
e Document and inform the construction general contractor of any required repairs

The construction general contractor will be required to complete any required repairs, in accordance with
the technical specifications. The CQA representative will perform the following tasks:

- Observe the repair and re-testing of the repair
e Mark on the geomembrane that the repair has been made
» Document the results

The CQA representative will verify and document the procedures specified in the techmcal specifications
where seams cannot be nondestructively tested. The location, date of visual observation, name of tester,
and outcome of the test of observation will be recorded by the CQA representative and reported to the
CQA certifying engineer. ' '
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4.24.7 Destructive Seam Testing | )

Concept ' '
Destructive seam tests will be perfonned at selected locatlons The purpose of these tests is to evaluate
seam strength and integrity. Seam strength testing will be done as the seammg work progresses, not at the

completion of all field seaming.

Location and Frequency '

The CQA representative will select locations where seam samples will be cut out for Iaboratory testing at -
the frequency specitfied in the technical specifications (see Section 02661). In general, destructive tests
will be located in non-critical areas, such as seam run-out areas or near three-panel intersections or other
areas that will require a patch anyway. In addition, because extrusic_)n welding may be limited on a daily
basis, extrusion destructive samples may be welded after passing a trial scam on scrap material not used
for construction. However, when significant lengths (greater than 100 feet) of seams or caps are extruszon

_Welded a destructive test of the weld will be taken.

Control charts will be used to track the performance of each welding machine and techJ:uc1an to allow for

_biased sampling, according to performance. An upper control limit (UCL) will be established to

statistically identify the sources of test failures. Machines and technicians whose failure rates exceed the
UCL will then be identified and destructively tested at twice the original frequency (one per 250 feet of .
seam length) to better monitor their performance. Once the failure rate drops back into compliance with -
the UCL, the original testing frequency will be reinstated. Machines and technicians whose failure notes
are below the UCL will be 1dent1ﬁed to decrease the orlgmal ﬁeq_uency, as approved by the CQA

certifying engineer.

The UCL is established based on the faiture rate for all destructive tests plus three standard dev1at10ns
with a ceiling of 3.5 percent. The ceiling is the maximum failure rate determined to be acceptable, as
agreed upon jointly by the construction general contractor and CQA certifying engineer. The initial UCL
will be calculated once a single machine or technician fails two destructive tests and will typically be -
updated daily with the most recent destructive testing results. Destructive tests tracking a faﬂed
destructive will not be included in the calculation of the failure rates.

Additional destructive test locations may be required during seaming operations. The necessﬂ;y for such

~ additional sampling and testing will be determined by CQA representatives and will be implemented

when there is cause to suspect the presence of excess crystallinity, contamination, offset welds, or any
other reason to suspect potentially defective seams. The location selection of the additional testing will be

based on the CQA representative’s judgment and observation of a suspected problem.

The construction general coniractor w111 not be mformed in advance of the locations where the seam
samples will be taken.
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Samplmg Procedure

“The construction general contractor will be required to cut samples, as directed by the CQA representatwe

as the seaming progresses, in order to have laboratory test results before the geomembrane is covered by
another materlal The CQA representative will perform the following tasks:

Observe sample cutting . _

Assign a number to each sample and mark it accordingly

Record the sample number and location on the panel layout drawing

Record the reason for taking the sample at this location (e &., routine testing, susp1c10us feature of the
geomembrane) :

All holes in the geomembrane resulting from destructive seam sampling W111 be covered by the

~ construction general coniractor nnmedlately after sampling and will be repaired in accordance with the

repair procedures described in the technical specifications. The contimity of the new seanis in the n
repau‘ed area will be nondestructively tested, according to the technical spemﬁcatlons

Size of Samples

At a given sampling location, two types of samples will be taken by the construction general contractor.
First, two specimens for field testing will be taken. Each of these specimens will be 1 inch wide by 6 to
12 inches long, with the seam centered parallel to the width. The distance between these two specimens
will be approximately 42 inches. If both specimens pass the field test described in the techmcal
specifications, a sample for laboratory testing will be taken.:

The sample for laboratory testing will be required to be taken between the two specimens for field testing,
The destructive sample will be 12 inches wide by 42 inches long, with the seam centered lengthw1se The
sample will becut into three parts and dlstributed as follows:

e One portion to the construction general contractor, 12 inches long
¢ Omne portion to the IDF CM for archive storage, 12 inches long
¢ Oneportion to the CQA cert1fy1nc engineer for CQA Laboratory testmg, 18 inches long .

Final determination of the sample sizes will be made at the preconstruction meeting.
Field Testing

. The two 1-inch-wide specimens, as specified above, will be required {o be tested in the field by the CQA
representative by tensiometer for peel and shear and need to not fail inthe seam. If any field test sample
fails to pass, the procedures outlined in the techmcal specifications will be followed:

The CQA representative Wﬂl mark all S&_mples- an_d pomons with their number, date, and tifne.
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Geosynthetzc Construction Quality Assurance Labomtory Testing

Laboratory destructive test samples will be packaged and shipped to the Geosynthetlcs CQA Laboratory by

the CQA representative in a manner that will not damage the test sample. The CQA representative will store |
the arch.we samples until the completion of the project.

Testing will include “Shear Strength” and “Peel Strength” (ASTM D6392) with l-ineh-wide strip, tested
at 2 inches per minute. The minimun aeceptable values to be obtained in these tests are those indicated in

 the technical specifications. At least five specimens will be tested for each test method. Specimens will be

selected alternately by test from the samples (1 e., pecl, shear, peel, shear). At least four out of five of the
specimens for each test must pass.

" The Iaboratory will provide test results verbaliy to the CQA certifying engiHBer ina tir'nely manner after

they receivé and test the samples. The CQA certifying engineer will review laboratory test results as soon

~as they become available and will inform the COQA cert1fy1ng engmeer of the test results .

Procedures for Destructive Test Failure _

The procedures specified in the technical specifications will be required whenever a sample fails'a
destructive test, whether that test is conducted by the Geosynthetics CQA Laboratory or by field
tensiometer. The CQA certifying engincer will verify and document that one of the options specified in
the technical specifications is followed. The COA representatwe will document all actions taken in
conjunction with destructlve test failures, including preparatlon of NCRs as ouxlmed mn Sectlon 8.1.4.

425 Defects and Repalrs

4.2.5.1 Identification

All seams and non-seam areas of the geomembrane will be inspected by the CQA representative for
evidence of defects, holes, blisters, undispersed raw materials, and any sign of contamination by foreign
matter. Because light reflected by the geomembrane helps to detect defects, thic surface of the
geomembrane will be required to be clean at the time of examination. The geomembrane surface will be
required to be swept or washed by the construction general contractor ifthe amount of dust-or mud

inhibits examination.

'4.2.5.2 Evaluation

Each suspect location both in seam and non-seam areas will-be required to be either non-destructively tested
using the methods described in the technical specifications, or repaired as appropriate as determined by the
CQA certifying engineer. Each location that fails the non-destructive testing will be marked by the CQA
representative and will be required to be repaired by the construction general contractor. Materials will not be
placed over geomembrane loeat10ns that have been repaired until the CQA representative has approved the
repair.

4.2.5.3 Large Wrinkles

When seaming of the geomenbrane is completed (or when seaming of a large area of the geomembrane is
completed) and prior to placing overlying materials, the CQA representative will visually inspect the
geomembrane for wrinkles. Based on the requirements of the technical specifications, the CQA
representative will indicate to the construction general contractor which wrinkles, if any, are to be cut,
overlapped, and seamed to remove the wrinkle. The seam thus produced will be tested like any other
seam.
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4.2.5.4 Repair Procedures

* Any portion of the geomembrane either exhibiting a flaw or fmhnc a destructive or nondestmctlve fest

will be repaired by the construction general contractor in accordance with the applicable method specified
in the technical specifications. An NCR will be prepared to document all flaws and failed tests, as
outlined in Section 8.}.4. Each repair will be located and logged by the CQA representative.

4255 Testing of Repalrs

Each repair will be non-destructively tésted, using the methods described in the technical specifications as
appropriate. Repairs that pass the non-destructive test will be considered adequate. Large caps may be of
sufficient extent to require destructive testing, at the discretion of the CQA certifying engineer. Failed
tests will require the repair to be redone and re-tested until passm.g test results are obtained. The CQA
representative will observe the non-destructive testing of repairs and will document the’ date of the repair

and test outcome. . -

4.2.6 Appurtenances : :
The CQA representative will verify and documeni the following:

e Installation of the geomembrane around, and connection of geomembrane to, appurtenances have -
: been made according to the technical speczﬁcatlons or manufacturer’s recommendations.

. Extreme care is taken while seaming around appurtenances, since neither non—destructwe nor
destructive testing may be feasible in these areas.

» The geomembrane has not been visibly damaged while bemg connected to appurtenances.

" The CQA representative will inform the CQA cert1fy1ng engineer if the above condltlons arc not'fulﬁlled. '
- 43 GEOB&EMBRANE-PAN ELLAYOUT SURVEY

A survey will be performed by or under the direction of a professional land surveyor registered in the
State of Washington. The surveyor will independently survey the elevations and location of each panel
intersection and destructive sample. The results of the survey conducted by the surveyor will be compiled
in a report signed by the surveyor and the CQA certifying engineer. '

The surveyor will be required to survey each geomembrane panel intersection and destructive sample
location for the IDF landfill, in accordance with the requirements of this CQA Plan. A record drawing
will be submitted to the CQA certifying engineer by the surveyor. The survey will include enough
information to confirm that the gecomembrane layout is in accordance with the panel layout and include,
but not be limited to, the following information:
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Destmctlve sample location and 1dent1ﬁcat10n
e Edge of geomembrane liner
e Panel identification numbers

‘Each geomembrane layer Wﬂl be surveyed\ including, but not be limited to:

‘. Secondary leak detection system geomembrane

e Sccondary geomermbrane
¢ Primary geomembrane

4.4 LAYER COMPLETION CERTIFICATION |

The construction general contractor will be required to notify the CQA representative when an area of
geomembrane is complete, prior to constructing the overlying layer. The construction general contractor

‘may place overlying layer after- acceptance of geomembrane layer by the CQA Certifying Engineer. The

CQA certifying engineer will provide a certificate of layer completion to the construction general
cortractor and the IDF project engmeer certlfylng that all CQA tests are complete and all defects have
been repaired and tested. :
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' SECTION V——GEOT EXT]LE CONSTRUCT 10N QUALITY ASSURANCE

5.1 GEOTEXTILE MAT ERIAL AND INSTALLATIO_N

5.1.1 Labeling

The CQA representative will verify and document that the geotextile manufacturer has labeled all rolls of
geotextile with the information specified in the technical specifications. The CQA representative will

‘examine rolls upon delivery, and any deviation from the requirements will be reported to the CQA

certifying engineer. Geoiextile rolls that are not labeled or that have illegible labels w1ll be removed and
disposed by the construction general contractor.

5.1.2 Transportation and Handling

The CQA representative will observe rolls of geotextile upon delivery at the site, and any deviation from
the transportation and handling requirements specificd in the technical specificaiions will be reported to
the CQA certifying engineer. Any damaged rolls will be rejected by the CQA certifying engineer and
required to be repaired or replaced by the construction general contractor. '

5.1.3 Storage

The CQA representative will venfy and document that storage of the geotextﬂe isin accordance with the
technical specifications. . o :

5.1.4 Inventory

All geotextile materials that arrive onsite will be inventoried. The inventory will include the specific roll
numbers delivered with each shipment. The inventory will be compared to the QC- testing information,
supplied by the manufacturer to ensare that the material tested is the same material that was delivered to
the site. Material for which QC testing data has been supplied will be sampled for conformance testing.
Conformance samples may be obtained by the CQA representative at the manufacturing pla:nt or taken
upon delivery of the material to the site by a CQA represeniatlve

As shipments arrive at the site, a CQA representative will momtor the unload.mg operanons and will
inventory the material. Rolls selected for conformance testing will be set aside for sampling as soon as
possible.
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- The CQA representative will record the tollowmg mformatmn ata rmmmum, for each roll:

. Manufacturer—]ndlcate the manufacturer of the material that is being inventoried, that may not be’

the same as the installer A
;

s Date of Inventory—Date that the material was inventoried

‘e Date of Delivery-Enter date When the truck arrived onsite, 1f known

» Truck Type-Indicate type of truck used for slnppmg geosynthetlcs (covered or uncovered ﬂatbed
box trailer) :

s Bill-of-Lading Number-If the bitl-of- ladmg is avallable indicate number and date (also attach copy
to inventory form)

.« CQA Representatlve—lndlcate name of CQA representatlve performmg inventory

» Unloading Equipment—Indicate the type and model nurber of the equipment unloadlng the
geosynthetic material; also note any special attachments that are used to unload the material (stmger
straps, forks) .

¢ Weather Conditions—Describe the weather conditions, including temperature, wmd cloud cover,
and precipitation during unloading and confonnance sampling operatlon

¢ Material Type-Indicate type of geosynthetic material

¢ Roll Numbef—Indicate each roll maumber that is indicated on the roll
¢ Lot Number“Lot number o

e Roll(L x VV)-Ind1cate the roll w1dth as indicated on the roll label if two materlals are bonded
together (i.e., geonet/ geotextﬂe) obtain measurements for both matenals

. Area (square feet)—lndlcate the total square footage of the roll

e Damage Remarks—Document any visible damage to the roll; if possible, indicate if damage was
present prior to unloading or if it occurred during unloading

Itemns that are restricted from further usé until the inspections have been completed will be clearly

delineated by the CQA representative. Accepted materials will be kept separate or clearly delineated from
inventoried and approved items to the extent possible. The CQA representative will coordinate with the
construction general contractor during material délivery so that the material is not moved more than
necessary after it is unioaded and damage due to handling is minimized.

- The CQA representative will perform the inventory immediately after the material arrives onsite to avoid

delaying construction. The CQA representative will be responsible for verifying that only accepted
material is installed at the IDF landiill and that all 1nvent0nes and inspections are documented and
mamtamed
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5.1.5 Conformance Testmg

Either at the manufacturer’s factory or upon dehvery of the geotextile rolls, the CQA represematwe will
ensure that samples are removed and forwarded to the Geosynthetics CQA Laboratory for testing to.

* verify and document conformance with the requirements of the technical specifications. Conformance

samples will be taken across the entire width of the roll and will not include the first 3 feet along the edge
of the roll. Unless otherwise specified, samples will be 3 feet (nnmmum) long by the roll width. The CQA
representative will mark the machine direction on the samples with an arrow.

‘Samples will be taken at a rate of one per material lot or one per 50,000 square foot, whichever is greater.

These samples will be tested for the following:

Permittivity (ASTM D4491, Type 1 only)
Grab strength (ASTM D4632)

Tear strength (ASTM D4533)

Puncture strength (ASTM D4833)

The CQA representative will examine all results of laboratory conformance testing and report any non-
conformance to the CQA certifying engineeras soon as results become available. The following ‘
procedure will apply whenever a sample fails a conformance test that is conducted by the Geosynthetlcs B
CQA Laboratory: :

o The construction general contractor will replace the rolf (or rolls) of cre:otcs:sztilo not in conformance
with the spec1ﬁcat1ons with a roll that meets the reqwrements of the technical specifications.

'« The CQA representative will ensure that con.fomlance samples are removed for testmg by the

Geosynthetics CQA Laboratory from the closest numerical roll on both sides of the roll from which
the failing sample was obtained. These two samples must pass the above conformance tests. If either
of these samples fail to meet the requirements, samples will be collected from the five numerically

" closest untested rolls on both sides of the failed sample and tested by the Geosyntheﬁcs CQA
Laboratory These ten samples must pass the above conformance tests. I any of these samples fzil, a
sample from every roll of geotextile onsite and a samplée from every roll that is subsequently
delivered from the same manufacturer must be conformance tested by the Geosynthetics COQA-
Laboratory, until the manufacturer bas thoroughly demonstrated compliance with the above -
requirements to the sole satisfaction of the CQA certifying engmeer The cost of alt’ such tests are to
be borne by the construction general contracior.

The CQA representatwe will document actions taken in conjunction with conformance test failures and
report all actions taken to the CQA certifying engineer. Failed tests will be documented using NCR
procedures, outlined in Section 8.1.4.

5.1.6 Deplovment .

The construction general contractor Wﬂl be required to handle all geotextﬂe matenal i such a manner as
to ensure that it is not damaged in any way.

It will be the CQA representative’s rospons1b1]ity to indicate to the CQA certifying engineer any charige

 in the underlying layer that may, in accordance with the technical specifications, require repair work. If

the CQA certifying engineer requires that repair work be done, it will be the respoasibility of the
construction general contractor {o repair the underlying layer. '
The CQA representative will verify and document compliance with the following:

« Justprior to geotextile placement, the layer that underlies the geotextile, if it is a geosynthetic, is
clean and free of excessive amounts of dust, dirt, stones, rocks, or other obstructions that could
potent1a11y damage the liner system.
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e In the presence of excessive wind, the geotextile is weighted with sandbags (or equivalent Welght
approved by the CQA representatlve)

e Geotextile is kept under tension to tinimize the presence of wrinkles in the geotextﬂe If necessary, the
geotextile is positioned by hand after being unrolled to minimize wrinkles.

o Geotextile is cut using a geotextﬂe cuiter approved by the geotextile manufacturer-and the CQA
representative. If in place, special care is taken to protect other materials (such as underlying: -
geosynthetics) from damage that could be caused by the cutting of the geotextiles.

e The construction general contractor takes any necessary precautions to prevent damage to the
underlying layers during placement of the geotextﬂe

» During placement of geotextile, care is taken not to entrap stones excessive dust, or moisture that
could damage the underlying layers, generate clogging of drains or filters, or hamper subsequent
seaming.

o Geotextile is not left exposed for an excess of 14 days after plaeement to prevent damage from .
exposure to ultraviolet radiation (sunhght) If the geotextile is exposed for more than 14 days, a -
temporary cover may be deployed for the duration of the delay or'samples may be submitted to an
independent testing laboratory to ensure that detrimental levels of UV degradation have not occurred.
Test results shall be submitted to CQA certifying engineer for review and approval. Détrimental level
of UV degradation is defined in the teehnical specifications (see Section 02371). :

The CQA representative will document any non comphanee with the above requirements and repoxt them

~ tothe CQA Certlfymg engineer.

5.1.7 Seams and Overlaps

The CQA representative will venfy and document that ali geotextile seams are oriented and overlapped
in accordance with the technical specifications. The construction general contractor will be required to
pay close attention at seams to ensure that no proteetlve soﬂ layer material could be inadvertently placed
beneath the geotextﬂe

5.1.8 Repair .

The CQA representatlve will verify and document that any holes or tears in the geotextile are repaired, in
accordance with the requirements of the techmical specifications. The CQA representative will document
any noncomphance with the above requirements and report it to the CQA certifyihg engineer.

L
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SEC’][‘ION VI-COMPOSITE DRAINAGE NET CONSTRUCTION QUALITY ASSURANCE

6.1 COMPOSITE.DRAINAGE NET MATERIAL AND IN_STALLATION
6.1.1 Labeling | o

‘The CQA trepresentative will verify and document that the composite dramage nef manufacturer has
~labeled all rolls of composite drainage net as specified in the technical specifications. The CQA

representative will examine rolls upon delivery, and any deviation from the above requirements will be
reported to the CQA certifying engineer prior to installation of the composite drainage net.

6.1.2 Transportation and Handling

The CQA representative will observe rolls of composite drainage net upon delivery at the site, and any, .
deviation from the requirements of the technical specifications will be reported tc the CQA certifying
engineer. Any damaged rolls will be rejected by the CQA representatlve and be required to be repalred or
replaced by the construction general contractor.

6.1.3 Storage

The CQA representative will verify and document that the storage of the cempe site drainage net is in
accordance with the technical specifications.

6.1.4 Inventory

All CDN that arrive onsite will be inventoried. The mventory will record the apec1ﬁc roll numbers
delivered with each shipment. The inventory will be compared to the QC testing information supplied by
the manufacturer, to ensure that the material tested is the same material that was delivered to the site;
Material for which QC testing data has been supplied will be sampled for conformance testing.
Conformance samples may be obtained by the CQA representative at the manufacturing plant or taken
upon delivery of the material to the site by a CQA representative.

As shipments arrive at the site, a CQA representative will monitor the unloading operations and will
inventory the matérial. Rolls selected for conformance testing will be set as1de for sampling as soon as
possible.

~
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The CQA representative will record the followmcr mfonnatmn ata mlmmum for each roli:

e Manufacturer—Indicate the manufacturer of the material that is being inventoried, that may not.be
the same as the installer-

« Date of Inventory-Date that the material was inventoried

e Dateof Dé]jvery—Enter date when the truck amrived onsite if known

¢ Truck Type—Indlcate type of truck used for shlppmg geosynthetics (covered or uncovered flatbed,
box trailer) - .

e Bill-of-Lading Number-If the bill-of- ladmg is avaﬂable, indicate number and date (also attach copy
_ to inventory form) '

) CQA Representative-Indicate name of CQA représentati_ve performing inventory

s Unloading Equipment-Indicate the type and model number of the equipment unioading the -
geosynthetic material; also note any special attachments that are used to unload the material (stmger
straps, forks)

s Weather Condltlons—Descrlbe the weather conditions, including temperature, Wlnd cloud cover,
~and precipitation during unloading and conformance sampling operation .

¢ Material Type-Indicate type of geosynthetzc matenal (high- denszty ponethylene geotextﬂe or
~ geonet)

e Roll Nu_mber—]ndicate each roll number that is written én the roll
e Lot Number-Lof number as indicéted

s  Roll (L x W)-Indicate the roll width as indicated on the roll label if two matenals are bonded
together (i.e. geonet/ geotextile), obtain medsurements for both materials -

* Area (square feet)-Indicate the total square footage of the roll

* Damage Remarks—Document any visible damage to the roll; if possible, indicate if damage was
present prior to unloading or if it occurred during unloading

Items that are restricted from further use until the inspections have been completed will be clearly
delineated by the CQA representative. Accepted materials will be kept separate or clearly delineated from .
inventeried and approved items to the extent possible. The CQA. representative will coordinate with the
construction general contractor during material delivery so that the material is not moved more than
necessary after it is unloaded and damage due to handling is minimized.

The CQA representative will perform the inventory inuhediately after the material arrives onsite to avoid
delaying constraction. The CQA representative will be responsible for Verifying that oniy accepted

.material is installed at the IDF landfill and that all inventories and mspectlons are documented a.nd

miaintained.
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6.1.5 Conformance Testing

Either at the manufacturer’s plant or upon dehvery of the composite drainage net rolls, the CQA
representative will ensure that samples are removed and forwarded to the- Geosynthetics CQA Laboratory
for testing, to verify and document conformance with the requirements of the 1echmcal specifications.

Conformance: samples will be taken across the entire widih of the toll and will not mclude the first 3 feet. -
Unless otherwise specified, samples will be 3 feet long (minimum) by the roll width. The CQA
representative will mark the machine direction on the samples with an arrow.

Samples will be taken at a rate of one per lot or one per 50,000 square feet, except as noted 0therw15e
below, whichever is greater. The geonets will be tested for the foltowing:

e Polymer specific gravity (ASTM D1505)
o Thickness (ASTM D5199)
s Nominal transmlsswlty {ASTM D4716 — one per product1on lot)

The composite drainage nets will be tested for the fo]lowmb.

e Adhesion (GRI-GC7 or ASTM D413)
e Transmissivity (ASTM D4716 — one per production lot)

The CQA representative will examine all results from 1ab0rat0r§r conformance testing and will report any
non-conformarice to the CQA certifying engineer as soon as the results become available._ '

+ The following procedure will apply Whenever a sample fails a conformance test that is conducted by the

Geosynthetics CQA Laboratory:

e The construction general contractor will be requared to replace the roll (or roHs).of cbmpOsite
drainage net not in conformance with the spemﬁcatlons with a roll that meets the reqmrements of the
technical specifications.

e The CQA representative will ensure that conformance samples are removed for 3te'sting by the
Geosynthetics CQA Laboratory from the closest numerical roll on-both sides of the failed roll. These
two samples must pass the above conformance tests. If either of these samples fail, samples will be
collected from the five numerically closest untested rolls on both sides of the failed saniple and tested
by the Geosynthetics CQA Laboratory. These ten samples must pass the above conformance tests. If.
any of these samples fail, a sample from every roll of composite drainage net onsite and a sample
from every roll that is subsequently delivered from the same manufacturer must bé conformance
tested by the Geosynthetics CQA Laboratory, until the manufacturer has thoroughly demonstrated
compliance with the above requirements to the sole satisfaction of the CQA certifying engmeer The
cost of such tests is to be borne by the construction general contractor.

The CQA representative will document actions taken in conjunctmn with conformance test failures and

report all actions to the CQA certifying engineer. Failed tests will be documented using NCR procedures,
outlined in Section 8. 1 4,

6.1.6 Deployment

The construction general contractor will be required to handle all composite drainage net in such'a
manner as to ensure that it is not damaged.

The construction general contractor {responsible for composite drainage nef installation) will be required
to certify in writing that the surface on which the composite drainage net will be installed is complete and
acceptable. A certificate of partial completion will be given by the construction general contractor to the
CQA representatwe who will then verify to the CQA certifving engineer that the deployment surface is
complete, prior to commencement of composite drainage net installation.
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After the surface ont which the composite dratnage net is to be 1nsta11ed has been accepted by the
construction general contractor, the CQA representative will have responsibility to indicate to the CQA
certifying engineer any change in the underlying layer that may, in accordance with the technical

~ “specifications, require repair work. If the CQA certifying engineer requires that repair work be done it
‘will be the responsibility of the constructton general contractor to repair the underlying layer. .

The CQA representative will venfy and document compliance with the follovvlng

» Just prior to composite drainage net placement, the layer that will underlie the composite drainage net
i5 clean and free of excéssive amounts of dust, dirt, stones, rocks, or other obstructions that. could
potentially damage the underlying layers or clo g the dramage system.

e - Inthe preserce of excessive wind, the composite dralnage net is welghted with sandbags (or
equivalent welght approved by the CQA certifying englneer)

o Composite drainage net is kept under tension to minimize the presence of wrinkles in the composite
drainage net. If necessary, the composite drainage net is positioned by hand after be1ng unrolled, to
minimize wrinkles.

+ Composite drainage net is cut using a composite drainage net cutter, approved by _the'composite
drainage net manufacturer and the CQA representative. If in place, special care is taken to protect
other materials from damage that could be caused by the cutling of the composite drainage net.

¢ The construction general contractor takes all necessary precautions to prevent damage to the
underlying layers during placement of the composite drainage net.

» Composite drainage net is not welded to geomembranes.

. During placement of clean composite drainage net, care is taken not to entrap sto:nes excessive dust,
or moisture that could damage the underlymg geomembrane, generate clogg;ng of drains or filters, or
hamper subsequent seaming, : S .
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s A visual examination of the comp()sité drainage net is carried out over the entire surface, after '
‘installation, to ensure thatno potentially harmful foreign objects, such as needles, are present.

« Composite drainage net is not left exposed for an excess of 14 days after placement, to prcx}ent
damage from exposure to ultraviolet radiation (sunlight) -

The CQA representaiive will document any noncompliance with the above requirements and report it to
the CQA certifying engineer. :

6.1.7 Seams and Overlaps

The components of the composite drainage net (e. g geotextile-geonet-geotextile) are not bonded together
at the ends and edges of the rolls. The CQA representative will document that the composite dramage net-
is overlapped and secured in accordance with the technical specifications.

6.1.8 Repair

The CQA representative will verify that any hoies or tears in the composite drainage net are repeured in
accordance with the technical specifications. The CQA representative will observe any repair, document -
any noncompliance with the above requirements, and report the noncompliance to the CQA certifying
engineer. Repair areas will be documented using NCR procedures, outlined in Section 8.1.4.
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SECTION VH—POLYETHYLENE PIPE AND FITTINGS CONSTRUCTION QUALITY
ASSURANClE

7.1 PIPE AND FITTINGS

The CQA represemtative will monitor the placement of the LCRS LDS and SLDS pipe, located on the
IDF landfill floor and ont the landfill slopes
7.1.1 Labeling |

The CQA representative will verify that the pipe is labeled with the information spec1ﬁed in the techmeal :
spec1ﬁeat10ns Any deviations from the labeling requirements will be reported to the CQA cemfylng
engineer prior to pipe installation. '

7.1.2 Transportation and Handling

The CQA representative will verify and document that the pipe and ﬁttjrigs are handled in accordance
with the technical specifications. The CQA representative will visually inspect the pipe upon delivery at -
the site, and any deviations from the requirements of the techmcal spec;lfioatlons will be reported to the
CQA cert1fy1ng engmeer

7.1.3 Storage :

The CQA representatlve will verify and document that storage of the plpe and ﬁttmgs is i accordance
with the technical specifications.

7.1.4 Inventory

The CQA representative will inventory the polyethylene piping and fitting, delivered to the site that will
be installed at the bottom ancl on the slopes of the landflll The CQA representative will perfon:n the
followmg tasks:

Venfy the material for conformanee with the technical spemﬁcatlons and construcl;lon drawmgs

- Verify slot dimensions for conformance with the technical specifications
s Check the material for damage, mlshandlmg, and adverse exposure
Ttems that are restricted from further use until the inspections have been completed will be clearly
delincated by the CQA representative. Accepted materials will be kept separate from inventoried and
approved items, to the extent possible. The CQA representative will be responsible for coordinating with

the construction gene:ral coniractor during material delivery, to limit the material bemg moved more than
necessary after it is unloaded and thereby J:mmmlzmg damage due to handling, :

Part IT.11.4B.69



bt e - '
=D O o =) o n EE VS I S ]

—t
TR W

e e Y
o0 =1 W

Sk
o

NSRRI AT (P T CP I O S e
N R W=D

[\~
o<}

W L2 W W N
Bl — OO

4/2005 o | ~ WAT890008967, Part ITf Operating Unit 11
: Integrated Dlsposai Facility

The CQA representatlve will perform the inventory munedlately after the material arrives onszte toavoid
delaying construction. The CQA representative will be responsible for verifying that only accepted
material is installed at the IDF landfili, and that all inventories and inspections are documented and
maintained. :

7.1.5 Conformance Testlng .
No conformance testing will be conducted on the materials dehvered to the site.

' 7.1.6 Handling and Laying

The CQA representative will verify and document that the pipeis 1nstalled at the spec:1ﬁed Ioeatlons
grades, and angles, and that placement of backfill around and over the pipe is conducted in aceordanee

- with the' requirements of the technical specifications and in a manmner mtended to prevent damage to the

plpe

The pipe and ﬁtt1ngs will be carefully examined before installation by the CQA representative. The CQA-
representative will verify and document that cracks, darnage, or defects are not present in the p1pe and

fittings in excess of that allowed by the technical specifications.

The CQA representative will also note the condition of the interior of pipes a:nd ﬁttmgs Foreign material
will be removed from the pipe interior before it is moved into- final position. No pipe will be permitted to
be placed until the CQA representative has observed the condition of the pipe. The CQA representative
will document any deviation from the requlrements and: Teport it to the CQA certifying engineer.

7.1.7 Joints and Connectlons

Lengths of pipe will be required to be assembled into suitable installation lengths by the butt-fusion
process. Butt-fusion refers to the butt-joining of the pipe by sofiening the aligned faces of the pipe ends in
a suitable apparatus and pressing them together under controlleéd pressure. The CQA representative will -
spot-monitor butt-fusion welding operations to ensure that the construction general comtractor follows the
technical specifications for both slotted and solid pipes. The CQA representative will verify that internal
weld beads have been removed from the horizontal and side slope sections of the LCRS, LDS, and SLDS .
riser pipes. The CQA representative will docurgent any noncompliance w1th the requirements and report

it to the CQA certlfymg engineer.

7.1.8 Surveying
A survey will be performed by or under the direction of a professional land surveyor registered in the

~ State of Washington. The surveyor will independently survey the final elevation and alignment of the top .

of the pipe and fittings. Surveys will be performed on all pipe locations within the footprint of the landfill -
to confirm that the alignment and elevations in the field agree with those shown in the construction
drawings. The results of the survey will be compiled in a report signed by the surveyor and the CQA
certifying engineer. '
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The surveyor will be reqmred to survey each pipe location within the IDF landfill, in accordance with the
requirements of this CQA Plan. A record drawing will be submitted to the CQA certifying engineer by
the surveyor before placement of the next liner system layer. The surveys will be conducted every 50 feet
along the pipe alignment and appurtenances The survey will include enough information to confirm that
the following features of the landfill piping are constructed in accordance with the construction dr.awmgs-

* Beginning an_d end top of pipe elevations
e Connection location

e  Grade breaks

o Riser pipes

L ]

Surop extensions
The piﬁing that will be surveyed will include, but not be limited to, the'f_o'llowing:

e S1.DS piping
e [.DS piping
e LCRS piping

The CQA certifying engineer will approve the survey results for each 1ayer before the subsequent
component of the hmng system is constructed.
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| SECTION V]]]wCONS'I‘RUCTION QUALITY ASSURANCE DOCUMENTATION AND

CERTIFICATION

8.1 DOCUMENTATION AND CERTIFICATION

A major function of CQA is to properly and adequately document and certify the work. This section
describes the minimum required documentation. The CQA certifying engineer may recommend to the
IDF CM additional documentation for performing CQA tasks that are for certification: In addition, the .
CQA certifying engineer will prepare forms, ficld data sheets, sample labeling schemes, and chain-of-
custody procedures and submit them to the IDF CM and IDF PM for approval, pnor to construction.

8.1.1 Daily Reports

Daily reports will be completed by the CQA representatives when they are onsite. All' CQA personnel
will be assigned field books by the CQA certifying engineer that will be labeled with a unique rumber.
The CQA representatwes including the CQA certifying engineer, will record all field observations and
the results of field tests in their assigned field book. When not in use, all field books will be left in the -
ficld records file. After each book is filled (or at the end of the project), the field book will be returned to
the CQA certifying engineer and routed to the project files.

BEach page of the field book will be numbered, dated, and initialed by COQA personnel.s At the start of a
new work shift, CQA personnel will list the following information at the top of the page: :

Job name

Job number

Date”

Name :

Weather conditions

Page number {1f pages are not pre—numbered)

s o & & ¢ »

The remaining individual entries will be prefaced by an indication of the time at which they ocourred. I
the results oftest data are being recorded on separate sheets, it will be noted in the ﬁeId book. Entries in
the ficld book will include, but not be limited to, the following information:

e Reports on any meetings held and their results

e Equipment and personnel being used in each location, mclﬁdjng construction general contractors

¢ Descriptions of areas being observed and documented

» Descriptions of materials delivered to the site, including any quality venﬁcat1on (vendor certiﬁcanon)
-documentation

o Descriptions of materials incorporated into construction
e  Calibrations, or recalibrations, of test equipment, including acfions taken as a resilt of recalibration

o  Decisions made regarding use of material and/or corrective actions to be taken in instances of
substandard quality

o Unique identifying sheet mambers of inspection data sheets and/or problem repoﬂmg and corrective
measures reports used to substantiate the decisions described in the preceding item

At the end of each day, the field CQA monitor will summarize the day’s activities on a daily field
monitoring report form. The field report will include a brief summary of the day’s activities and highlight
any unresolved issues that must be addressed by the CQA certifying engmeer or by CQA representatlves ,
the following day.
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The daily ﬁeld momtonng report will be filled ouit in tnphcate The CQA monitor will attach three copies
of the field book notes for that day. The three copies will be distributed as follows:

e Original will be filed in field office

«  One copy will be transmitted to the CQA certlfymg engineer
e One copy will be transmitted to the IDF CM

The CQA eert1fymg engineer will review and 1mt1a1 each summary field report before d1str1butmg to the
project quality records and the IDF CM. '

8.1.2 Inspection Data Sheets ,
All observed field and laboratory test data will be recorded on'an inspection data sheet. At a minimum,

- each inspection data sheet will include the following mformatlon

s Unique identifying sheet number for _cross-referencmg and document control
¢ Description of the inspection activity

e If appropriate, location of inspection activity or location from which the sample was obtained

» Type of inspection activity end/or procedure used (reference to standard method when appfopriate)

o Any recorded observation or test data, with all necessary calculations
o Results of the inspection activity and comparison with specification requirements
¢ Identification of any personnel involved in the mspection activity

e  Signature of the 1nd1v1dua1(s) performing the CQA representatlve activity and concurrence by the
CQA cert1fymg engineer ' . '
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o Tdentification of deficiencies and any required reinspections

Forms used for the data sheets will be prepared and submitted to the IDF CM and IDF PM in accordance B
with this section. The data sheets will include, but are not limited to, the forms listed below:

e Sample log

e Compaction test result log

s 3oil test result summary form
e Tquipment calibration log

8.1.3 Record Drawmg Mamtenance : !

The construction general contractor will maintain a complete set of construction drawmgs labeled “Red-Line”
as-built drawings. At the completion of the project, the as-built drawings pertaining to the work certified
under this CQA Plan-will be produced in electronic format and submitted to the CQA certifying engmeer The
CQA certifying engincer will review the completed set of as-built drawings and cert1fy the drawing set as the -
record drawings for the IDF. :

8.1.4 Non-Conformance Reportmg

Deéficiencies/defects identified by in-process testing may be reworked in accordance with the technical
specifications or CQA Plan to correct the deficiency without Jmuatmg the NCR process (i.¢., failed
compaction test or failed geomembrane destructive test), and in-process tests will be tracked by the CQA
representative until it is corrected. A non-conformance is considered to be a deficiency in characteristics,
documentation, or procedures that renders the quality of an item or activity unacceptablc or indeterminate.
All deficiencies, defects; damage, or test failures that are not corrected by in-process rework will be
considered a non-conformance and will be documented on a Non-Conformance Repott (NCR) form. The
non-conformance will be referred to the IDF CM, for d1sp051t10n and initiation of corfective action

- processes.

All NCR situations will be brought to the attention of the IDF CM for concurrence, péior_ to initiating the
NCR. Upon issuance of the non-conformance report, the IDF CM will notify the IDF design engineer,

. IDF quality engineer, and IDF PM that the report has issued. Other individuals, as directed by the IDF

PM, will participate in NCR disposition, resolution, and cotrective action processes as needed. All
documentation relatmg to NCR situations will be retained in the project quality records

8.1.5 ‘Resolution of Contract Document Questions and Clarifications

Request for Information (RFT) forms will be provided to the CQA cert1fymg engineer for the purpose of
submitting written requests to the IDF CM, for assistance in understanding the design intent of the _
contract documents. The CM will determine whether the IDF design engineer’s tcchmcal support staff
will address the RFL

RFIs initiated by the construction general contractor will be addressed by the IDF projcct engineer and -
CM, not by the CQA certifying engineer, and are not in the scope of the CQA Plan. |

Any RFIs that result in contract document changes will be incorporated by the IDF CM and PM,
following the procedures outlined in Section 8.1.6.

8.1.6 Construction Change Order and Contract Document Changcs

Requests for changes to the technical specifications or construction drawings will be referred to the IDF
CM and initiated as a change order. All change orders and resulting design changes will be approved by
the appropriate project team-member prior to implementation, as outlined in procedure HNF-1P-0842,
Volume 4., Section 4.29 (Engineering Document Change Control Requirements). Requests for
modifications to the CQA Plan will also be made by completing a change order to the IDF CM and
procurement agent, with copies to the IDF quality engineer and IDF project engineer.
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If, during the course of construction, questlons arise regardmg 1nterpretat10n of the plans and/or

. specifications, the IDF CM will be contacted by the CQA certifying engineer. Any clarification of the |

construction drawings will be documented by a change order, if necessary, or by telephone conversation
records or meeting minutes, and routed to the TDF design englneer IDF CM, and IDF PM. The change
order will also be routed to the pI‘Oj ect files. ‘

8.1.7 Progress Reporis '

The CQA certifying engineer will prepare 2 su.mmary progress report each week or at time intervals
established at the pre-construction meeting. At a minimum, this report wﬂl include the following
information:

e A unique id_entifying sheet number for cross-referencing and' document control

e The date, project name, location, and other informiation

e A summary of work activities accomplished during the progress reporfing period

o Identification of areas or items inspected and/or tested dunng the reporting period that are addressed
by the report :

e A summary of the quality. charactenstlcs bemg evaluated, with appropriate cross—references to
technical spec1ﬁcat10ns and/or consl:rucuon drawmgs

¢ References to the technical spec1ﬁcat1ons or construction dramngs deﬁmng the acceptance criteria
for each inspected charactenstlc

e A summary of inspection and test results, failures, and re—tests

& A summary of construction situations, deﬁcmncws and/or defects occumng durmg the prog:ress
‘reporting period :

» A summary of other problem resolutions and disp.o_sitions
e The signature of tﬁe'CQA certifying'engineer

The progress report will be submltted to the IDF PM no more than two days after the last reportmg day in
the progress report. Copies will also be subzmtted to the IDF PM, IDF quahty engineer, and construction
general contractor. '
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8.1.8 Final Documentatmn and Certification .

All daily inspection summary reports, inspection sheets, problem identification and COI’I’thIVC measuies
reports, acceptance reports, change orders, NCRs, photographic records, progress reports, construction
drawings, construction drawing revisions, and other pertinent documentation will be retained as
permanent project quality records, At the completion of the project, a final CQA teport that incorporates
all such information, along with as-built drawings, will be prepared by the CQA certifying engineer and
submitted to the IDF PM. The CQA certifying engineer will prepare an interim report for construction
and testing of the test pads. A final CQA report and certification letter will be cornpleted at the end of the
construction that will fulfill the CQA certification requirements specified in WAC 173-303-335(4).

The CQA certifying engineer will coordinate the completion of the as-built record drawings that will be
generated by a land surveyor licensed in the State of Washington. The as-built records will include scale
drawings depicting depths, plan dimensions, elevations, fill thicknesses, and geosynthetic panel layouts.
The report will include documentation of each construction component monitored by CQA personnel and
will be signed, stamped, and certified by the CQA certifying engineer.

8.1.9 Storage of Records

During the construction of the IDF, the CQA certlfymg engineer will be responsible for all CQA
documents. This includes the CQA certifying engineer’s copy of the design criferia, plans, procedures,
and specifications; the CQA Plan; and the originals of all the data sheets and reports. The field records

~ will be kept in lockable, metal cabinets or on metal shelving within a facility, protected by a fire alarm

and/or a commumication system that provides fire department response and/or fire suppression systems;
or, in an Underwriters Laboratory-listed, one-hour fire-rated cabinet. At the completion of the pr()J ect, all :
completed documents will be routed to the project quality records.

8.1.10 Storage of Archive Construction Material Samples
The CQA certifying engineer will be responsible for storing construction matenal samples collected

" during the duration of the pro_]ect

The CQA certifying engineer will coordinate with the IDF PM and IDF CM on which samples will be
archived at the completion of the project. All samples will be kept in small containers (i.e., 5-gallon
plastic buckets). Each container will be labeled with the following information:

s Project name

s Date

¢ Sample 1D.

e - Material type

« . Point of contact

Control and protection of samples will be accomplished through the use of an index listing of samples.
This index will identify each sample gathered and include the same information required for the sample
containers. It will also identify where the sample is stored and person responsible for the sample storage,
thus providing a documented record of each sample and methodology for verifying that all samples are
available in storage and that no samples have been misplaced.

All samples will be stored neatly in a cool, dry location, approved by the CQA certifying engineer. The
CQA certifying engineer will coordinate with the IDF PM and IDF CM to determine which sample will
be archived at the project completion.
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-LEAKAGE RESPONSE ACTION PLAN

WAC 173:303-665 (9) regulanons requn‘e the owner of the operator of a landfill unit to have an approved .
Response Action Plan (RAP) before receipt of wasie. The RAP is a site-specific plan that establishes
actions to be taken if leakage through the upper (prjmary) lining system of a landfill exceeds a certain
rate. The intent of the RAP is to assure that any leachate that leaks th:rough the primary lmmg system will
not migrate out of the landfill into the environment.

A key element of the RAP is the Action Leakage Rate (ALR), a threshold value which triggeré the
responses described in the RAP, but below which no special actions are required. Because landfill liner
systems have not yet been perfected, a small amount of leakage through the primary liner generally

" oceurs, despite the use of best available materials, construction techniques, and quality assurance

procedures. (This leakage is collected by the LDS system and removed from the landfill.) Hence, the
ALR is set at some level higher than normally expected leakage rates to serve as an indicator that the
pnmary lining system is not functioning as expected. Exceeding the ALR may reflect serious failure of

the primary lining system and indicates the need for investigation and possibly correctwe action while the

problem is still manageable

| This RAP has been prepared in accordance with requirements of WAC 173-303-665(9). The

requirements for determining the ALR. are contained in WAC 173-303-665(8) and EPA guidance
document, Action Leakage Rates for Leak Detection Systems (EPA 530 R 92-004).

The following seetlons establish the ALR and discuss response actions to be taken if the ALR is

exceeded

Action Leakage Rate

Section 5.11 provides a detailed discussion of the analysis to determine the ALR info the LDS for the

IDF. Based on this analyses, the ALR. for the IDF permitted cell is 206 gallons pet acre per day, or
approximately 1,800 gallons per day per cell (each cell area is approximately 8.5 acres). This value

“includes a factor of safety of 2 in accordance with EPA guidelines (57 FR 19). It is also much Iower than

the LDS | pmp capacity. Details of the calculation are presented in Appendix C.10.

In accordance with WAC 173-303-665(8)(b), the flow rate used to determine if the ALR has been
exceeded will be calculated as the average daily flow rate into the sump, expressed as gallons per acre per
day (unless Ecology approves a different calculation). This calculation will be performed on a weekly
basis during the active (operational) life of the landfill, and monthly after the landfill has been closed.

" Post-closure frequency may be reduced if only minimal amounts of leachate accumulate in the leak

detection system sump. As outlined in WAC 173-303-665(4)(c)(it), during post-closure monitoring, if
the liquid level in the LDS sump stays below the pump operating level for two consecutive months, '
monitoring of the amount of liquid mn the LDS sumps can be reduced to at least quarterly. If'the liquid
level in the LDS sump stays below the pump operating level for two consecutive quarters, monitoring of
the amount of liquid in the LDS sumps can be reduced to at least semiannually. Pump operating level is
defined as a liquid level approved by Ecology, based on pump activation 1eve1 suImp d1mens1ons and
level that minimizes head in the sump :

" Response Actions

WAC 173-303-665(9) lists several requn"ed act;ons if the ALR is exceeded. In the event that the ALR is
exceeded, DOE will:

Part IH.11.4A C.1
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*  Notify Ecology in writing of the exceedance within 7 days of the determination

o  Submit a prelirnjnary written assessment to Ecology Withjn 14 days of the detemunatmn, as to the
- amount of liquids, lkely sources of liquids, possible location, size, cause of any leaks, and short-term
actions taken and planned

. Deterrmne to the extent praeticable the location, size , and cause of any leak

s Determine whether.waste rece1pt should cease or be cu:rtaﬂed whether any waste should be removed
from the unit for inspection, repalrs or controls, and whether or not the unit should be closed

s Determine any other short-term and longer term act10ns o be taken to mitigate or stop any leaks

¢  Within 30 days after the notification that the action leakage rate has been exceeded, submiit to ]
Ecology the results of the analyses specified in bullets 3, 4, and 5 of this section, the results of actions
taken, and actions planned. Monthly thereafter, as long as the flow rate in the leak detection system *
exceeds the action leakage rate, the owner or operator must submit to the regional administrator a
report summarizing the results of any remedlal actions taken and actions planned

If the ALR is exceeded, the DOE will submit the requ1red notifications to Ecology, as stated above. The
EPA will also receive copies of this confirmation.

The leachate will be analyzed for RCRA constituents If the analytical results indicate that these
constituents are present, and if the constituents can be traced to a particular type of waste stored in a
known area of the landfill, then it may be poss1ble to estimate the location of the leak, However, because
the waste will meet land disposal restrictions, it will contain no free liguids and will be stabilized or

."sohdlﬁed except as allowed by Appendix 3A, section 1.2. In addition, the canister(s) or other type of
- waste package(s) may not undergo enough deterioration during the active life of the landfill to permit

escape of its contents. For these reasons, it is possible that the leachate may be clean or the composition
too general to indicate a specific source location.

If the source location cannot be identified, large-scale removal of the waste and operations layer to find
and repair the leaking area of the liner would be one option for remediation. However, this procedure :
risks damaging the liner. In addition, waste would have to be handled, stored, and replaced in the landfill,
Backfill would need to be removed from around the waste packages to accomplish this. If the waste '
packages are damaged during this process, the risk of accidental release may be high. For these reasons
large scale removal of waste and liner system: matenals is not considered a desirable option and will not

. be implemented except as a last resort.

The preferred options for remediation include covers and changes in landfill operating procedures. The ,
preferred alternative will depend on factors such as the amount.of waste already in the landfill, the rate of

~ waste receipt, the chemistry of the leachate, the availability of other RCRA-compliant disposal facilities,

and similar considerations. Hence, at this time no single approach can be selected. If the ALR is
exceeded, potential options will be evaluated prior to selecting a remediation process. If necessary, an
interim solution will be 1mp1emented while the evaluation and permanent remediation-is performed.
Examples of potential approaches include the following:

o The surface of the intermediate soil cover over the waste could be graded to direct runoff into a
shallow pond. The surface would then be covered with a discardable, temporary geomembrane (e.g.,
30-mil PVC or reinforced polypropylene). Precipitation water would be pumped or evaporated from
the pond and would not infiltrate the waste already in the landfill. Waste packages would be placed

" only during periods of dry weather and stored temporarily at other times.. This type of approach
would also be used, if necessary, to reduce leakage during the time immediately after the ALR was
exceeded, while other remediation options were being evaluated.

Part TILI1.4A C2
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o Ifthe landfill was nearly full, partial construction of the ﬁnal closure cover might be an option. This
would reduce infiliration into the landfill and p0551b1y the leakage rate, if the cover was constructed
over the failed area.

e A layer of low-permeability soil could be placed over the existing waste, perhaps in conjunction with

a geomembrane, to create a second "primary” liner higher in the landfill. This new liner would
intercept precipitation and allow its removal.

e A rigid-frame or air-supported structure could be constructed over the landfill to ensui’e that no

infilération occurred. Although costly, this approach might be less expensive than. constructmg anew
landfill.

In general, the selected remediation efforts would be those that are easicst to hnplemel;t, with more
difficult or expensive options to be applied only if carlier approaches were not satisfactory.

REFEREN CES

EPA 530-R- 92 004, Action Leakage Rates for Leak Detection Systems, U.S. Environmental Protection
Agency, Office of Solid Waste Management, Washington, D.C., January 29, 1992.
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5.0 GROUNDWATER MONITORING FOR LAND BASED UNITS [D-10]

The IDF will bea RCRA—cornphant landfill (i-e., a double-lined trench with leachate collection system).

This chapter describes the groundwater monitoring plan for the IDF and addresses the requirements of
RCRA, as described in 40 CT'R 264, Subpart F, by reference of WAC 173-303 -645(3). Figure 5-1 shows
the location of the IDF and surrounding groundwater wells in the 200 East Area. This chapter is designed
to meet final status detection-level groundwater monitoring requirements for the IDF. This groundwater

" monitoring plan is based on the application of a modified data quality objectives (EPA QA/G-4) process

to a conceptual model, and the most recent evaluations of groundwater hydrology and chermstry at the
site. ‘

" This plan describes the characteristics of the waste 1o be disposed in the IDF- and the site geology and

hydrology used to design and operate the monitoring well network and to interpret the groundwater data.
The historic groundwater chemistry from wells near the IDF site is provided. Much of the information
pertaining to waste characterization is taken from HNF-4921 and that pertaining to hydrogeology from
PNNL-11957, PNNL 12257, PNNL-13652, and PNNIL-14029.

The plan mcludes a d&scrlptlon of network well Iocatlons well construction, sample constituents, and
sampling frequency for detection-level groundwater monitoring. Procedures for determination of -
compliance point eroundwater quality also are included. Finally, this plan provides the basis for rapid
devclopment of a compliance-monitoring plan if a validated exceedance of an indicatdr parameter is
found. This plan controls initial baseline monitoring and subsequent detechon level momtonng only for
the IDF.

Source, special nuclear, and byproduct materials as defined by the Atomic Energy Act of 1954, as
amended, arc regulated at DOE facilities exclusively by DOE acting pursuant to its AFA authority. These
materials are not subject to regulation by the State of Washington. All information contained herein and
related to, or describing AEA-regulated materials and processes in any manner, may not be used to create
conditions or other restrictions set forth in any permit, license, order, or any other enforceable instrument.
DOE asserts that pursuant to the AEA, it has sole and exclusive responsibility and authority to regulate
source, spec1a1 nuclear and by-product materials at DOE-owned nuclear facilitics. Information contained
herein on rad10nucl1des is provided for process descnptmn purposes onIy

5.1 EXEMPTION FROM GRIE)UN'DWATER PROTECTION REQUIREMENT [D-10a}]-

An exemptlon is not requested
5.2 ]NTERIM STATUS PERIOD GROUNDWATER MONITORING DATA [D—lOb]

The IDF will be a new facility constructed in the 200 East Area. Interim status groundwater monitoring is
not apphcable ‘ '

5.3 AQUIFER IDENTIFICATION [D-10¢]
The following sections discuss geology and hydrology.
5.3.1 = Geology of the IDF Site

The 200 East Area lies on the Cold Creek bar, a geomorphic remmant of the cataclysmic, glacial related.
floods of the Pleistocene Epoch. * As the floodwaters raced across the lowlands of the Paséo Basin and-
Harford Site, floodwaters lost energy and began to deposit sand and gravel. The 200 Area Plateau is one
of the most prominent deposits. The 200 Area Plateau lies just southwest of one of the major flood
channels across the Hanford Site that forms the topographic lowland south of Gable Mountain.

Part TL11.5.1
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Borehole data prowde the pr1n01pa1 source of geologm hydrolocw and groundwater mformatmn for the
200 East Area and the IDF site. Numerous boreholes (both vadose zone boreholes and groundwater
monitoring wells) have been drilled in the 200 East Area for groundwater monitoring and waste '
management studies (Figure 5-1 shows the location of groundwater wells near the IDF site. } However,
data are limited within the IDF site primarily because no previous construction or waste disposal activities
have occuired in this part of the Hanford Facility. Most boreholes in the 200 East Area have been drilled
using the cable tool method and either a hard tool or drive barrel to advance the hole, Somie boreholes
have been drilled by rotary and wire-line coring methods. ‘More recently, boreholes in the area have been
drilled, and in five cases cored, by percussion hammer methods. Geologic logs are based on examination’

~of drill core, chips, and cuttings from these boreholes. Chip samples typieally are taken at 1. S-meter

intervals and routinely archived at the Hanford Geotechnical Sample Library.
5.3.1.1 Structural Framework

The IDF site will be located south of the Gable Mountam segment of, the Umtanum Rldge anticline and
about 3 kilometers north of the axis of the Cold Creek syncline, which controls the structural grain of the
basalt bedrock and the Ringold Formation. The basalt surface and Ringold Formation trend roughly -
southeast-northwest parallel to the major geologic structures of the site. As a result, the Ringold
Formation and the underlying Columbia River Basalt Group gently dip to the south off the Umtanum
Rldge anticline into the Cold Creck syncline. "

Geologlc mapping on the Hanford Site and examination of drﬂl core and borehole cuttmgs 111 the area

‘have not identified-any faults in the vicinity of the IDF site (DOE/RW-01 64). The closest known faults

are along the Umtanum Ridge-Gable Mountain structure north of the disposal site and the May Junction -
fault east of the site (F igure 5-2).

5.3.1.2- Stratlgraphy

The basalt and post-basalt stratigraphy for the IDF site is shown in Flgure 5-3. Approxunately 137 t0 167

 meters of suprabasalt sediments overlie the basalt bedrock at the site.

Basalt Bedrock. Previous studies (RHO -BWI- ST 14; Reldel and Fecht 1994) have shown that the '
youngest lava flows of the Columbia River Basalt Group at the 200 East Area are those of the

- 10.5 million-year old Elephant Mountain Member. This member underlies the entire 200 East Area and

surrounding area and forms the base of the suprabasalts aquifer. No erosional windows in the basalt are
known or suspected to occur in the area of the IDF site. :

- Ringold Formation. Few Boreh'oles penetfate the entire Ringold Formation at the IDF site so available

data are limited. The Ringold Fomation reaches a maximum thickness of 95 meters on the west side of
the site and thins eastward. The memiber of Wooded Island (Figure 5-3) is the only member of the
Ringold Formation in the 200 East Area. The deepest Ringold Formation unit encountered is the lower

+ gravel, unit A, Lying above unit A is the Jower mud unit and overlying the lower mud unif is upper

gravel, unit E. The sand and silt units of the members of Taylor Flat and Savage Island of the Ringold

‘Formation are not present at the IDF site. Unit A and unit E are equwalont to'the Pliocene-Miocene

continental conglomerates (Reidel and Fecht 1994). The lower mud unit is equwalent to the
Pliocene-Miocene continental sand, silt, and clay beds (Reidel and Fecht 1994).

Only three boreholes have penetrated unit A in the area of the IDF site. Unit A is 19 meters thick on the
west side of the site and thins to the northeast. Unit A is partly to well-cemented conglomerate cons1stmg '

“of both felsic and basaltic clasts in a sandy matrix and is interpreted as a fluvial gravel facies (Lindsey
'1996). There are minor beds of yellow to white intetbedded sand and silt. Green-colored, reduced-iron

stain is present on some grains and pebbles. Although the entire unit appears to be cemented, the zone
produced abundant high-quality water in borehole 299-E17-21 (PNNL-11957).

Part III.11.5.2
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Nineteen meters of the lower mud unit were encountered in one borehole at the IDF site (PNNL-11957).
The upper most 1 meter or so consists of a yellow mud to sandy mud. The yellow mud grades downward
into about 10 meters of blue mud. The blue mud, in turn, grades down into 7 meters of brown mud with
organic rich zones and occasional wood fragments. The lower mud unit is absent in the center of the s1te
(northeast of bor¢hole 299-E24-7 on Figure 5-4).

Unit E is described as a sandy gravel to gravelly sand. Unit E is interpreted to consist of as much as

15 meters of conglomerate with scattered large pebbles and cobbles up to 25 centimeters in size in a

sandy matrix. The gravel consists of both felsic and basaltic rocks that are well rounded with a sand
matrix supporting the cobbles and pebbles. Cementation of this unit ranges from slight to moderate. The
upper contact of unit E is not identified easily at the IDF site. In the western part of the study area,-
unconsolidated gravels of the Hanford formation directly overly the Ringold Formation unit E gravels,
making exact placement of the contact difficult. The dominance of basalt and the absence of cementation

~ in the Hanford formation are the key criteria used to distinguishing these here (PNNL- 11957). Inthe

central and northeast part of the area, unit E has been eroded completely Unconsolidated gravels and
sands typical of the Hanford formation replace unit E,

Unconformity at the Top of the Ringold Formation. The surface of the Ringold Formation is irregular
in the area of the IDF site. A northwest-southeast trepding erosional channel or trough (the Columbia
River/Missoula flood channel) is centered through the northeast portion of the site. The trough is deepest
near borehole 299-E24-21 in the northern part of the site (PNNL-13652). This trough is interpreted as
part of a larger trough under the 200 East Area resulting from scouring by the Missoula floods. Borehole
299-F17-21, located at the southwest corner of the IDF site, is at the west side of the channel where
apprommateiy 46 meters of Ringold Formation have been removed and replaced by Hanford formation
gravels. Boreholes 299-E17-25 and 299-E17-23, located along the southeastern edge of the Site, are near
the deepest portion of the channel where it is interpreted that almost all of the Ringold Formation has
been eroded. At this Jocation the water table in the chanmiel is interpreted to be 52 meters above the basalt,
which forms the floor of the channel.. The surface of basalt rises to the north where the water table is
approximately 27 meters above the basalt at the northeast corner of the site near borehole 299-E24-21,

Hanford fo_rmaﬁ'oﬁ. The Hanford formation is as much as 116 meters thick in and around the IDF site.
The Hanford formation thickens in the erosional channel cut info the Ringold Formation and thins to the
southwest along the margin of the channel. ' -

At the IDF site, the Hanford formation consists mainly of sand dominated facies with lesser amounts of
silt dominated and gravel dominated facies. The Hanford formation has been described as poorly sorted

_ pebble to boulder gravel and fine- to coarse-grained sand, with lesser amounts of interstitial and

interbedded silt and clay. In preuous studies of the site (WHC-MR-0391), the Hanford formation was
described as consisting of three units: an upper and lower gravel facies and a sand facies between the two

gravelly units. The upper gravel dominated facies appears to be thin or absent in the immediate area of
the IDF site (PNNI.-12257, PNNL-13652, and PNNI1.-14029).

The lowermost part of the Hanford formation encountered in boreholes at the IDF site consists of the
gravel dominated facies. Drill core and cuttings from boreholes 299-E17-21, 299-E17-22, 299-E17-23,
299-E17-25, and 299-E24-21 indicate that the unit is a clast-supported pebble to cobble-gravel with
minor amounts of sand in the matrix. - The cobbles and pebbles almost are exclusively basalt with no
cementation. This unit pinches out west of the IDF site and thickens to the east and northeast

(Fi igure 5-4). The water table beneath the IDF site is located in the lower gravel unit. The lower gravel
unit is interpreted to be Missoula flood gravels deposited in the crosional channel carved into the
underlying Ringold Formation.

The upper portion of the Hanford formation consists of at least 73 meters of fine- to cOai*se—graiIied sand
with minor amounts of silt and clay and some gravelly sands.
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Holocene Dep051ts Holocene eohan dep051ts cover the southem part of the IDF site. Cahche coatings
on the bottom of pebbles and cobbles in drill cores threugh this unit are typical of Holocene caliche
development in the Columbia Basin. The southern part of the IDF site is capped by a stabilized sand
dune. The colian unit is composed of fine- to coarse-grained sands with abundant silt, as layers and as
material mixed with the sand.

Clastic Dikes. A clastic dike was encountered in borehole C3828, adjacent to well 299 -E17-25, at the
TDF site. Clastic dikes also have been observed in excavations surrounding the site [e.g., US Ecology, the
former Grout area, the 216-BC cribs, the Central Landfill, and: the Environmental Restoration Disposal
Facility (BHI-01103)]. In undisturbed arcas, such as the IDF site, clastic dikes typically are not observed
because these are covered by wind blown sediments. The occurrence of a clastic dike in borehole C3828
suggests that these probably are present elsewhere in the subsurface at the disposal site.” The IDF
excavation will be geologically mapped to document the occurrence of any clastic dikes that may exist at

“the site.

532 Groﬁndwater Hydrology

The unconfined aquifer under the IDF site occurs in the fluvial gravels of the Ringold Formation and
flood deposits of the Hanford formation. The thickness of the aquifer ranges from about 70 meters at the
southwest corner of the site to about 30 meters under the northeast comer of the IDF site. The Elephant =

"Mountain Member of the Columbia Rlver Basalt Group forms the base of the unconfmed aquifer

(Flgure 5—4)

The unsaturated zone beneath the land surface at the TDF site is approx-imately 100 metérs thick: and
consists of the Hanford formation. The water level in boreholes in and around the site indicates that the
water table is in the lower gravel sequence of the Hanford formation and at an elevation of approximately
123 meters above sea level. The water table is nearly flat beneath the IDF site. Table 5-1 gives water
level information from wells near the site. The locations of the wells are shown on Figure 5-1. The latest
water table map shows less than about 0.1 meter of hydraullc head differential across the IDE site

-{Figure 5-5}.

" The Ringold Formation lower mud unit occurs within the aquifer at the southwest corner of the IDF site

(299-E17-21) but is absent in the central and northiern parts of the site (299-E24-7 and 299-E24-21). The
lower mud unit is known to be a confining or partly confining layer at places under the Hanford Site
{PNNL-12261) and this might be the case under the southwest corner of the IDF site. Groundwater
samples were collected and analyzed from above and below the lower mud unit during drilling of well
299-E17-21. Chemical parameters (pH, electrical conductivity, and Eh) were different in the two samples
suggesting that the lower mud is at least partly confining in the area. No contamination was found above
or below the lower mud. An interpretation of the distribution and thickness of this stratum is shown in
Figure 5-4. The surface of the lower mud unit is mterpreted to dip gently to the southwest
(PNNL-13652).

Hydrographs for selected wells near the IDF site are shown in Figure 5-6. Although the water table is
extremely flat in the area of the IDF, hydrographs suggest that groundwater flow has had an easterly
component throughout the 1990s and has not significantly changed due to cessation of discharges to. the
216 B pond system. Hydrographs for the older wells (299-E23-1, 299-E23-2, and 299-E24-7) show two
maxima in the water level. These coincide with the operation of the PUREX Plant, which operated
between 1956 and 1972 and between 1983 and 1988. All the hydrographs show a decline in the water
table during recent years. The rate of decline is between 0.18 and 0.22 meter per year and will take
between 10 and 30 years to stabilize. The reason for the decline is the cessation of effluent discharee to
the 216-B Pond System, which is centered northeast of 200 East Area. Based on hindcast water table
maps (BNWL-B-360), the water table is expected to decline another 2 to 7 meters before reaching
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pre—Hanford Site elevations. The cessations of effluent dlscharge also are responsible for changes in the

* direction of groundwater flow across much of the 200 East Area.

Groundwater flow beneath the 1DF site recently was modeled to be southeasterly (PNNL-13400). This
direction differs from the easterly direction predicted by the analysis of WHC-SD-WM-RPT-241 and
other earlier reports. The southeasterly flow direction primarily is attributable to inclusion of the highly
permeable Hanford formation sediments in the ancestral Columbia River/Missoula flood channel in the
analysis. A southeasterly flow direction is reflected in the geographic distribution of the regional nitrate
plume and in the distribution of other constituents under the south-ceniral 200 East Area (PNNL-14187).
As stated in PNNI-13404, the water table gradient is too low to be used for detemn:mng ﬂOW direction or
flow rate at the PUREX Plant cribs mnedlately east of the IDF site.

I—Iydrauhc conductivity directly beneath the IDF site was estimated from data collected during four slug
tests at well 209-E17-21 and five slug tests of 299-E24-21. The interval tested at 269-E17-21 was the
upper 7.8 m of the unconfined aquifer from 101.3 to.109.1 m depth. That portion of the aquifer is
Hanford formation gravel from 101.3 to 102.1 m depth and Ringold Formation unit E gravels from 102.1
to 169.1 m depth (PNNL-11957). The interval tested at well 299-E24-21 was entirely in the Hanford '
formation gravel sequence between 95.2 and 101.3 m depth.. The best-fit value to the data from
299-E17-21 indicated a hydraulic conductivity of about 68.6 meters per day (PNNI-11957) and from
299—E24—21 suggested a hydrauhc conductivity of 75 meters per day (PNNL-13652).

54 CONTAN[[NANT , _PLUME _D_E_SCRIPTION: [D—ll]d]

- Although no groundwater monitoring has been done for the IDF, groundwater monitoring has been done

in support of RCRA permitting activities and in support of other activities in. the area. The results of that
monitoring show that a regional nitrate plume exists beneath the IDF site (PNNL-14187). n the
south-central 200 East Area the plume extends in a northwest - southeast direction along the axis of the
Columbia River/Missoula flood channel eroded into the Ringold Fonnatlon sednnents The channel is
filled W1th more {ransmissive Hanford formation: sed1ments ,

5 4.1 Groundwater Contammatmn

N1trate associated with past-practice activities in 200 East Area, is a general groundwater chemistry
parameter and is not a contaminant of concern for the IDF. However, the distribution of existing nitrate
in the groundwater gives an indication of the general groundwater flow direction and the mfluence that
adjacent sites might have on the IDF.

High nitrate concentrations found near liquid waste disposal facilities located outside the IDF site that
received effluent from the PUREX Plant are decreasing steadily with time. The highest nitrate
concentration found in 2002 was 170,000 pg/T. in well 299-E17-9 at the 216-A-36B crib and the crib is
thought to be the source of the nitrate. The drmkmg water standard for nitrate is 45,000 pg/L (mtrate
ion).

Nitrate in well 299-E24-18, just inside the east boundary of the IDF site, decreased frem a high of

86,300 ug/L in 1990 to a low of 17,000 pg/L in 1993, reflecting the cessation of PUREX Plant operations
in 1988. Since 1993, nitrate has increased to 48,300 pg/L in 2003 (Figure 5-7). The reason for the
increase is not understood. One possibility is related to changing groundwater flow direction: Dwuring
PUREX Plant operations, flow direction was probably to the northwest because of effluent discharges to
the B Pond System and PUREX Plant cribs, and nitrate contamination might have spread to the northwest
during that period. Subsequently, liquid discharges to the B Pond Sysiem and PUREX Plant cribs have .
ceased and the flow direction in the area of the IDF site apparently has returned to the southeast direction.
With that change, higher levels of nitrate-contanrinated groundwater might be returnmg to the area’from
the northwest. :
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Except for an anomalous value of 82,600 ug/L in 1988 nitrate concentration in well 299-E24-7 was fairly
steady and ranged between 12,800 and 35,400 ug/L between 1985 and 1996 when the well was last -
sampled (Figure 5-7). The last two measured values from 1995 and 1996 were 26,000 pg/L. Farther
southwest, nitrate detected in 1998 in well 299-E17-21 in ngold unit E was 23,600 pg/L. .

5. 4 2 Vadose Zone Contammatmn ‘

Very little characterization and monitoring of the soil have been done at the IDF site because no major
construction or waste disposal activities have occurred in this part of the Hanford Site. A pre-operational
environmental monitoring plan (RPP-6877) for the disposal facility was issued in 2000. Impleinentation
of that plan has begun and characterization activities will occur during the next few years. The _
pre-operational environmental monitoring plan has a strong emphasis on vadose zone characterlzatlon and
deferred groundwater monitoring to this groundwater monitoring plan. Vadose zone information

 resulting from pre-operational monitoring will be included, if apphcable in updates to this groundwater

monitoring plan

The pre—operational monitoring plan identified three areas near the IDF site that might have had an -
influence on the vadose zone beneath the site. These are the 218-E-1 Burial Ground and an unplanned
release associated with the burial ground; the coal ash pile in the northwest part of the site; and a transfer
line along the northem part of the west boundary of the IDF site (RPP 6877). Work was outlined in the
pre-operational monitoring plan to determine whether these three areas had introduced contamination to
the site. Appropriate results from pre-operational monitoring will be incorporated into this groundwater

_ mon1tor1ng plan as results become available and as revisions are needed.

In addition to these facilities, the 216-A-38- 1 216—A-45 and 216-A-10 cribs and the 299~E24 111

injection well are located east of the IDF site. The 216-A-38-1 crib never was used (DOE/RL-92-04). :

- The 299-E24-111 injection well never received any waste (DOE/RL-92-04). The 216-A-45 and the

216-A 10 cribs both received large quantities of liquid waste (DOE/RL-92-04). Because these latter two
facilities are more than 200 meters from the IDF site, it is unlikely these facilities have affected the soil
beneath the IDF site. Data from the vadose zone in IDF wells dnlled along the éast side of the site .
support this.

5.5 DETECTION MONITORING PROGRAM [D-lOe]

Because the IDF has not been constructed no contanunants have been released to the ground or to the
groundwater.

551 Indicator Parameters, Waste Constituents, .Reaction Products to be Monitored [D-10e(1)]
Regulated Constituents '

The regulated constituents for this groundwater monitoring plan are the constituents identified on the
Part A Permit application included in Chapter 1 of this document.

Monitoring Parameters

The parameters to be routinely monitored are listed in Table 5.2. These perameters include the indicator

- parameters and supplemental parameters.

The indicator parameters will be used to momtor for hazardous constttuents reaching the groundwater asa
result of IDF operations. Only the indicator parameters are subject to the statistical methods described in.
Section 5.5.4.7. Total organic carbon and total organic halides are indicator parameters selected to
monitor impacts of RCRA regulated organic constituents on the groundwater quality. Specific. .
conductance is selected as an indicator parameter to monitor impacts of metals and anions on
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groundwater quality. pH is a general indicator of groundwater quality. Specific conductance and pH are
measured in the field at the time of sampling. Chromium is inctuded as an indicator parameter because
hexavalent chromium is one of the more mobile of the regulated metals to be disposed of at the IDF and
should be one of the first coustltuents to enter groundwater if the regulated facﬂlty Jmpacts groundwater.

Analyses of alkaluuty, anions, and metals are to provide supplemental data on general groundwater
chemistry beneath the IDF. This information aids data interpretation and quality control. Supplemental
parameters will not be used in statmtloal evaluations. Turbidity is analyzed at the well Just before
samplmg and provides an indication of the groundwater condition af the time of samphng

, For the first year of monitoring, all parameters listed in Table 5-2 will be monitored twice each quarter to

determine background concentrations. After the first year, indicator and supplemental parameters will be
monitored semi- annually In addition, field measurements of temperature and turbldlty will be made at
each sampling event. . . _

During the first samp]ing event at each well for the first year of monitoring, samples will be collected for
analysis of the indicator parametérs, the supplemental parameters, and the Appendix IX constituents (40

CFR. 264) included in Chapter 1 of this permit application. After thefirst sampling event -samples will be - -
collected for analy31s of indicator parameters and supplemental parameters only.

After the first year of samp]jng, if an indicator parameter suggests there is an mpact to groundwater,
additional samples will be collected to verify the initial results. If a statistically significant increase in-amy
indicator parameter is confirmed, analyses will be made for the regulated parameters in Chapter 1. - '

55.1.1 Dangerous Waste Characterization 1])-10e(1)(a)]

This section describes the waste to be disposed in the IDF and gives background information on how the
constituents of concern (regulated constituents) and indicator parameters were selected. -

Volume of the Waste Package

The IDF Wﬂl be a single, expandable disposal facility constructed to RCRA Subtiile C standards, half of
which is for disposal of mixed waste the other half will be for disposal of low-level waste. Initial capacity

-~ for mixed waste disposal is 82,000 cubic meters of waste with an ultimate capacity of up to 450,000 cubic

meters of waste. Disposal capacity beyond the initial 82,000 cubic meters will requirea modlﬁcatlon to -
the Part B Permit. The mixed waste types to be disposed in the IDF include vitrified LAW from the RPP-
WTP and DBVS. Additionally, mixed waste generated by IDF operations will be disposed of in IDF.

The vitrified LAW will be mostly silicate glass monoliths. The RPP-WTP packages nominally measure
approximately 1.22.m diameter by 2.3 m high and the DBVS package nominally measure approxunately
24 mwide by 3.1 mhighby 7.3 . long. Vitrified LAW will be remote handled.

It other forms of immobilized LAW zre c0n51dered_ in the future, thls _monjtormg,plan iwﬂl be arrtended__

Mixed waste generated through waste operations at IDF will be packaged based on the size of the waste,

~with the most common container being galvanized or aluminized 208 liter containers.

' Composition of the Waste Packages

HNF- 4921 provides detailed estimates for the inventory of hazardous chemicals in the vitrified LAW feed
and in the vitrified LAW paekage The eomposmon of the vitrified LAW package was estirhated in -
HINF-4921 based on

(1) the Tank Waste Retrieval System Charaeterization Program tank-by-tank Best Bas_is Inventories,

Part I11.11.5.7
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(2) the latest U.S. Department of Energy, Office, of River Protection (DOE/ORP) gmdanoe

(3) the requirements for waste retrieval and vitn'ﬁcation

(4) available information from waste treatment plant contractors, and (5) proposed operatmg scenarios for
retrieval of waste from DSTs and SSTs.

5.5.1.2 Behavmr of Constituents [D—lOe(l)(b)]

Almost all of the regulated constituents for the IDF show some degree of retardatlon in the vadose zone
and in the saturated zone. Table 5.3 indicates the range of expected behaviors in the subsurface at the
IDF for selected regulated constituents, The constituents in Table 5.3 were selected by comparing the
expected constituents in the vitrified LAW package (from HNF-4921) and the historical inventoriés of the

Hanford Site low-level burial grounds (from WHC-MR-0008 and WHC-SD-EN-AP-015) to-40 CFR 264,

Appendix IX (see Chapter 1). The mobilities and solub111t1es in Table 5.3 give an estimated range for the
propertles of the constituents of concern. : .

5.5.1.3 Detectability [D-lOe(I)(c)] '

The detection limits in groundwater for each RCRA recrulated constituent and the mdlcator parameters are
given in Table 5-4.

5.5.2 " Groundwater Monitorino Program [D—10e(2)] :

The following sections provide a descnptlon of wells, equlpment decontannnatlon, representative
samples, and monitoring wells that are not upgrad1ent

55.2.1 Descrlptlon of Wells [])-10e{2)(a)]-

The groundwater monitoring well network for the IDF ultimately will have ei ght wells: three

- hydraulically upgradient of the facility and five hydraulically downgradient. The downgradient wells will
‘be placed to sample groundwater passing the point of compliance. - The point-of compliance at the IDF '
~ site is a plane connecting the groundwater menitoring wells along the southern and eastern sides of the

site in accordance with WAC 173-303-645 (6), which states "The point of compliatice is a vertical surface
located at the hydraulically downgradient limit of the waste management area that extends down into the
uppermiost aquiter underlying the regulated unit". The monitoring network will consist of eXlstmg and.
new, downgradient wells to complete the monitoring network. All wells will be WAC 173-160

-

Three upgradient Wells will be used for the IDF monitoring network. Two of these wells (299~E1 8-1 and

299-E24-21) are existing wells. Upgradient well 299-E24-21 was installed in March 2001 for-
characterization of the IDF site. The well, located at the northeast corner of the site (Fi igure 5-8), was
constructed to RCRA standards as per WAC 173-160. Well 299-E18-1 was installed in 1988 as part of

the 2101-M RCRA monitoring network. The well ou;rrently has 2 to 3 meters of water above the bottom

of the screened interval.

The third upgradient well will be a new well located at the northwest corner of the IDF (Figure 5-8). The
well will be constructed to RCRA standard as per WAC 173-160 and screened at the. Water-table

Three of the downgradient wells are ex1stmg wells (299 E17 22, 299-E17-23, and 299 E17-25) that were
installed as WAC 173-160 comphant wells in 2002. Their location is shown in Figure 5-8. The
remaimng (wo downgrad1ent wells will be installed in a sequence coordinated with the IDF operations.

Three phases of trench construction are assumed for the purposes of th1s momtonng plan Excavation for

* the first phase is scheduled for September 2004 and a new phase is planned for every ten subsequent

Part HI.II.S.S
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.years Chanoes in the planned operations of the IDF Wlll be reﬂected in changes to thJs groundwater

monitoring plan as needed.

The first new downgradient well will be installed along the eastern side of the facility (Figure 5- 8) at least
one year before the TDF receives waste. The second new downgradient well will be installed along the
southern boundary of the Site at least one year before the third phase of waste disposal becomes _
operational. Both wells will be installed such that at least on€ year of background data can be obtained
prior to the associated operational phase becoming active. Figure 5-8 shows the sequence for both
groundwater well construction and waste disposal. The locations of all emstmg and new wells in the IDF
monitoring network are noted on the figure.

The placement of the wells for the IDF monitoring network was based on professional Judgment The
efficiency of the resulting groundwater momnitoring network was evaluated using a smnple two
dimensional, horizontal transport modet called the monitoring efficiency model (MEMO) (Wilson ¢t al.

~ 1992). The model estimates the efficiency of a monitoring network at the point of compliance. The

model simulates a contaminant plume originating from a series of grid points within the disposal facility
using the Domenico-Robbins method (Domenico and Robbins 1985). The model calculates both
advective flow and dispersive flow in two dimensions and determines whether the resulting plume will be
detected by a monitoring well before the plume travels some selected distance beyond the disposal facility
boundary. The selected distance is termed the buffer zone. (A longitudinal dispersivity.of 95 meters and
horizontal dispersivity of 9.5 meters were used to evaluate the monitoring network in Figure 5-8.)

Outputs from the model are the monitoring efficiency and a map. of the disposal facility showing arcas
where leaks would not be detected under the given site-specific parameters provided as input to the
model. Monitoring efficiency is defined as the ratio of the area within a disposal facility fromr which a

release likely would be detected to the total area of the disposal faciiity, expressed as a--percentage.

The monitoring efﬁc1ency calculated by the MEMO model for the proposed momtomng network is’ 100%
for phase 1, 98% for phase 11, and 99% for phase III (Figure 5-8).

- All wells for the IDF site will be constructed to meet WAC 173- 160 requirements. The wells will be

protected at the surface with a concrete pad, protective posts, a protective outer casing; and Ioclcmg cap.
The casing and screen will be stainless steel, an appropriate filter pack for the screen slot size will be
used, and an annular seal of bentonite and cement will be empldced. All wells will be screened at the
water table with 10.6 meter long screens, which will accommodate the greatest possible future decrease in

* water level. The wells will be developed and dedicated sampling pumps will be installed.

New wells will be surveyed with.a down hole gyroscope at the time of construction to determine any
deviation from vertical so that corrections can be made to subsequent water level measurements. -
Gyroscope surveys will also be conducted on existing wells in the network prior to IDF operations.

5.5.2.2 Equipment Decontamination [D-lO_e(Z){b}}

Drilling equipment will ‘oe decontaminated using high temperature and pressure {82°C'(1 80°F) and

“greater than 70.3 kg/cm® (1,000 psi)] washing with an approved cleaning solution. The eqmpment will be

rinsed with clean water. The procedure is speclﬁed in controlled manuals.

Hquipment for collecting soil samples during drilling for later chemical analysis and for measuring the
water table will be decontaminated according to established methods. The methods call for washing
equipment with phosphate-free detergent, rinsing three times with roverse osmosis/de-ionized water,
rinsing once with 1M or 10% nitric acid (glass or stainless steel equipment only), riusing three more times
with reverse osmosis/de-ionized water, and a final rinse with chromatograph grade hexane. Bquipment
will be dried for 50 minutes at 100°C (212°F). After drvmg, equipment will be Wrapped inunused
aluminum foil and sealed with tape.

Part IH.11.5.9
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No decontamination of groundwater sarnphncr eqmpment will be necessary because each well wrll havea
dedicated pump. :

5.5.23 Represeutative Samples [D-10e(2)(c)]

No. groundwater chemistry data specific to the IDF site are available. Sample representatweness will be |
addressed after collection of the first year of background data.

3.5.2, 4 Locations of Background Groundwater Momtormg Wells that are not Upgradlent
[D-10e(2)(d)]

All background groundwater monitoring wells at the IDF are located upgradient.

- 5.5.3  Background Values

Groundwater background (baseline) has not been established for the IDF site. Background data will be
determined before construction of the site usrng the wells described previously (Section 5.5.2.1) for the
use of upgradient vs. downgradient compansons (Section 5,5:4.7),

553, 1 Plan for Estabhshmg Groundwater Quahty Data [D- 10e(3)(b)]

Well location, sampling frequency, samplmg quantity, and background values are d1scussed in the
followmg sectrons

'553.1.1  Well Locatlons [D-10e(3)(b)(1)]

Grouridwater monitoring wells in the IDF rnorutormg network-were descrlbed in Section 5.5.2.1 and their
locations are shown on Figure 5-8. . S

5. 5 3. 1 2 Samplmg Frequency [D- 10e(3)(B)(u}]

Eight background samples will be collected during the first year of rnomtormcr frorn phase I wells. Two
samples will be collected quarterly for one year.: For the new well needed for phase III operations, two -
samples will be collected quarterly for one year before phase I is operational.. For all wells, two.
independent samples will be collected each quarter, one per month for 2 consecutive months followed by
a month of non-sampling. This sequence will be repeated each quarter during the first-year of monitoring.
Section 5.5.3.1.3 prowdes frequency logic.

5.53.1.3 Sampling Quantity [D-10-e(3)(b)(Hi)]
The perfonnance of the statistical method proposed for the IDF is evaluated by the followlng two goals:

e To have adequate statistical power to detect real contamination when contamination occurs

& To keep the network-wide Type I error (across all oonstituents and wells being tested) at an

acceptably low level (approximately 5%). [Note that the Type I error in the detection monitoring ;
stage equates to the false positive rate, that is, the probability that the test thl indicate confamination -
has occurred although no contarnination has truly occurred. |

The statistical power and the network-side false-positive rate of a test depend on several factors, including ’
the background sample size, the type of proposed test, and the number of comparisons. All other factors
being equal, the larger the sample size is (i.e., the number of background samples), the greater the
statistical power is. Therefore; as recommended in EPA/530-R-93-003, at least eight independent .
samples will be collected from each well for background purposes. This is a sufficient number of samples " -
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to establish a rehable background (EPA/ 530 R-93- 003) and meets the regulatlons in WAG173 303—
645(9)(d). :

 55.3.1.4 Background Values

The default method of analysis of variance (ANOVA) will be used to detect any impact on groundwater

~ quality at the IDF where the mean of the measurements. from compliance (downgradient) wells is

compared to the mean of the distribution of background data from the upgradient Wells The details of the

" method are described in Section S .5.4.7.1 .

5.5.4 Sampling, Analysis and Statltstlcal Procedures [D-l(le(4)]

Sample collecuon, sample preservation and transfer/shipment, analytlcal procedures, chain of custody and
add1t10na1 requirements for compliance point momtonng are discussed in the followmg sections.

5.5.4.1 Sample Collectlon [D-10e4(a)]

* Groundwater sampling procedures, sample collectlon documentatlon sample preservation and

transfer/shipment, and chain-of-custody requirements are described in subcontractor operating
procedures/manuals and in a quality assurance project plan for the Hanford Groundwater Performance
Assessment Project. Quality requirements for sampling activities, including requirements for procedures,
containers, transport, storage, chain of custody, and records requirements, are specified in a statement of

work (SOW) to subcontractors. To ensure that samples of known quality are obtained, the subcontractor

will be required to use contractor-controlied procedures based on standard methods fot groundwater
sampling whenever possible. The procedures will be reviewed for technical quality and consistency. In

" addition, periodic assessments of sarmple collection activities will be performed to further ensure that

procedures are followed to mainfain sample quahty and integrity. The followmg is a brief descnptlon of
the sampling reqmrements '

Samples generally will be collected after three casing volumes of groundwater are w1thdra\m or after the
field parameters pll, temperature, and specific conductance have stabilized. Field parameters are
measured in a flow-through chamber. Turbidity should be equal to or below 5 NTU (nephelometric
turbidity units) before sample collection if possible. Sample preservatives will be added to the collection
bottles in the laboratory before their use in the field. Samples to be analyzed for metals will be filtered in
the field to ensure results represent dissolved metals and do not include particulates (40 CFR 136.3).
Duplicates, trip blanks, and field equipment blanks will be co]lected as part of the general quahty control

‘programt.

Water level measurements will be made each time a well is sampled. Procedures developed in
accordance with the techniques described in American Society for Testing and Materials (198%), Garber
and Koopman (1968), OSWER 9950.1, and U. 8. Geological Survey (1977) will be followed to measure
water levels. Water levels will be measured primarily with laminated steel electrical soundmg tapes,
although graduated steel tapes are used occasionally.

55.4.2 Sample Preservation and Shipment [D—ll]e(4)(b)]

Sample preservation will be done in accordance with existing procedures A chemical preservative label
will be affixed to the sample container listing the specific preservative. The brand name, lot number,
concentration, and date opened of the preservatives will be recorded. A calibrated dispenser or pipette

- will be used to dlSpGIlSB preservatives. Appropnate measures will be taken to eliminate any potentlal for

Cross contammatlon

Sample packaging and transfer/shipping will be done in accordance with subcontract procedures. -
Samples will be labeled and sealed with-evidence tape, wrapped with bubble wrap, and placed in a
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Department of Transportation approved container with coolant (if required). Hazardous samples will

‘have packagmg parameters determined by associated hazards. A chain of custody will accompany all

samples.
5543 Analyﬁca-l Procedures [D-10e(4)(c)]

The methods for analysis of chemical constituents in groundwater will conform to Test Methods Jor
Evaluating Solid Wastes:  Physical/Chemical Meéthods, 3™ Ed. (SW-846); Methods for Chemical Analysis
of Water and Wastes (EPA-600/4-79- 020) or other EPA methods; and the Annual Book of ASTM
Standards (American Society for Testing and Materials, 1986). The methods used to obtain routine data
results are presented in Table 5-4.

554.3.1 Data Storage and Retrleval - A

All contract analytical'laboratory results will be submitted by the laboratory to be loaded into the Hanford
Environmental Information System (HEIS) database. Most data are received from the laboratory in
glectronic form, and will be loaded electronically. Parameters measured in the field will be entered into
HEIS either manually or through elecironic transfer. Hard copy data reports are received for records
storage. Data from the HEIS database will be rettieved for data validation, data reduction, and trend
analysis. Copies of supporting analytical data will be sent yearly to Pac1ﬁc Northwest National

" Laboratory (PNNL) for storage

5.5, 4 3.2 Data Verlficatlon and Vahdatlon

Verification of analytical data provided by the subcontracted laboratory will be performed in accordance
with established procedure. This procedure includes checks for: (1) completeness of hardcopy
deliverable, (2) condition of samples on. receipt by the laboratory, (3) problems that arose during the
analysis of the samples, and (4) correct repoiting of results. The procedure also describes the actions to

- be taken if data are mcomplete or deficient.

Verification and validation of groundwater chemistry data will be performed accordmg to estabhshed

‘procedures. Data will be reviewed quarterly to assure the data are complete and representative. The

review will include evaluation of quality control data (c.g., field blanks, duplicates, and laboratory blanks)
and a technical review by a proj ject scientist familiar with the hydrogeology of the site. The technical
review might include comparison of recent data to historical trends and comparison of refated-
constituents. Suspect data will be investigated through the data review process in accordance with -

_ established procedures and will be flagged in the database.

5.54.3.3 Reporting .

Groundwater chemistry and water level data will be reviewed affer each sampling event and will be

“available in the HEIS database. The results of the statistical evaluation and assocmted mfonnatlon will be

submitted to Ecology quarterly in Hanford Site groundwater moonitoring reports.

If statistically significant evidence of contanunanon is determined (aﬂer waste has been introduced to the
facility and after the confirmation re-sampling evaluation process) for one or more of the indicator -
parameters at any monitoring well at the compliance point, and if the owner or operator demdes not to
make a false-positive claim, the followmg will be performed.

e Notify Ecology in Wntmg within 7 days of the finding 1nd1catmo which chemical parameters or
dangerous waste constituents have shown statistically significant evidence of contamination.

+  Determine whether dangerous constituents are present and, if so, in what concentration.. |
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¢ The owner or operator might rc—sample within 1 month and repeat the analysis for those compounds
detected in the above (i.e., second bullet). The rcsample data Wﬂl be compared with the trigger value.

. Submit an application for a pcnmt modification, if necessary, to establish a comphance—momtormg

program to Ecology in 90 days or within the time agreed to inwriting by Ecology. -

The C‘Lé.ngerous constituents detected, either in the initial analysis or in the Second confirmation analysis,
will form the basis for compliance monitoring.

I case of a false-positive claim [as allowed by WAC 173-303-645 (9)(g)(vi)], the following will apply.

Notify Ecology in writing within 7 days of the finding (i.c., cxccedancc) and indicate that a
falsc-posﬂwe claim will be made.

e  Submit a report to Ecology within 90 days or within the time agreed to in writing by Ecoiogy This
report should demonstrate that a source other than the regulated uhit caused the contamination or- that
the contamination resulted from an error in samphng, analysm evaluation, or natural variation in
groundwater chemistry. -

. Submit an application for a per:mit'modiﬁcation, if necessary, to make any appropriate changes to the
dctcction—monitom’ng program within 90 days or within the time agreed to in writing by Ecology.

s Continue to monitor in’ accordance with the detection- momtonng program.

¢ Submif an apphcatmn for a permit modification, if the detection momtormc program is dcterrmned to
no longer satisfy the requirements [of WAC 173-303-645(9)], to make any appropriate changes to the
program within 90 days or within the time agreed to in writing by Ecology

5.54. 4 Chain of Custody [D-10e(d)(d)]

The procedures used for chain-of-custody control of samples are documented in existing manuals. The
procedure requires that each transfer of custody shall be documented by the signatures of the custodian
relinquishing the samples and the custodian receiving the samples, as well as the time and date of transfer.
The laboratory custodian Wlll sign and date the chain-of-custody form upon receipt of the samples at the
laboratory. :

5545 Additional Requirements for Compliance Point Monitoring [D-10e(4)(e)}

This section describes sampling frequency and determination of groundwater quality for the samples from -

-the groundwater monitoring network. Compliance data will be compared to baseline data collected from

the upgradient wells and a determination of impacts to groundwater will be made using the proposed
ANOVA method (explained in Section 5.5.4.7.1).

-5.5.4.5.1 Sampling Frequency [D-10e(4)(e) ()]

Under final status regulations, the default sampling procedure states that a sequence of at least four
samples from each well (background and compliance wells) must be collected at least semiannually
during detection monitoring at an interval that ensures, to the greatest extent technically feasible, that an
independent sample is obtained [40 CFR 264. 97(g)(1) and (2), WAC 17 3-303 645 (&) g)Xi) and (ii), and
(OXD]. '

The default sampling procedures are adopted for the IDF as follows: four independent samples from each
groundwater monitoring well will be sampled for the indicator parameters {Table 5-2) semiannually

during the active life of the regulated unit (including the closure period), one per month for 4 consecutive
months followed by two months of nen-sampling. The mean of the measurements from the downgradient -
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wells W111 be compared semiannually to the mean of the drstnbutlon of the background data using
ANOVA,

55452 Compliance Point Groundwatér_Quality Values [D-10e(4)(e)(if)]

The groundwater quality data collected from the groundwater monitoring wells will be compared to the
mean of the background data from upgradient wells for each constituent by ANOVA. If the mean is

caleulated from transformed baseline data (logarithmic transformation: or nonparametric approachy), then

the monitoring data w111 be transformed accordingly; otherwise, the original momtonng data will be used
in the comparisons.

During detection monitoring, data verification will be applied in case of an initial exceedance. For
ANOVA test, if the test of hypothesis of equal means for all wells fails, post hoc comparisons are needed

to determine which compliance well(s) is (are) contaminated. This will be done by comparing

concentration differences (called contrasts in the ANOVA and multiple comparison framework) between
cach compliance well with the background wells (EPA/530-SW-89-026). If the contaminated compliance
well(s} is (are) determined by post hoc comparisons, verification sampling will be implemented for the.
constituent(s) in questron Verification sampling is needed to determine if the exceedance is an artifact -
caused by an error in sampling, analysis, or statistical evaluation or an actual variation in groundwater
chemisiry. A colléction of at least four measurements from the re-sampled compliance well(s) is required
to perform ANOV A test on comparison with the mean of the background data (FPA/530-R-93-003).
Adequate time should elapse to ensure statistical independence between the original measurements and
the re-sample measurements, which is assured by the sampling frequency proposed in Section 5.5.4.5.1.

The existing nitrate plume beneath the IDF site is.described in Section 5.4.1. Nitrate is not included in
Chapter 1 and, therefore, is not a constituent of concern for the IDF, EXlStlIlg groundwater conditions
will be monitored by the indicator parameters and supplemental constituents as described in Section 5.5.1.
Specific conductance will respond to nitrate so that any changes in the nitrate concentration: wrlI be
reflected by changes in the indicator parameter specific conductance.

Anion analysis is one of the supplemental constituents to be monitored at the IDF site. Anion analysis
will deterrnine the nitrate concentration. Therefore, through comparison of regression lines of specific
conductance and nitrate (Zar, 1999) and/or contaminant source analysis (Gibbons, 1994), it can be
determined whether any change in specific conductance is due to a change in nitrate. If a change in
specific conductance is due to a change in nitrate, then that specific conductance change is not attributed -
to the IDF. 'Tf, however, a statistically significant change in specific conductance is not attributable to
nitrate, verification sampling will occur as described above. '

55.4.6 Annual Determin.ation [D-10e{d)(H)]

Groundwater flow rate and flow direction at the IDF site will be determined annually for the uppermost
aquifer. Flow rate will be determined by calculation using the groundwater gradient, and the Darcy flow
equation, v, = Kyiy/ne, where vy, is the horizontal groundwater velocity, K., is the horizontal hydraulic
conductivity, iy, is the horizontal hydraulic gradient, and n, is the effective porosity. Effective porosities
used at Hanford Site RCRA regulated units are on the order of 0.1 t0 0.3 (FNNL-14187); effectrve
porosity might be determined specifically for the IDF frorn hydrologic tests. "

Hydraulic gradients will be determined from measurements of water levels. -
5.5.4.7 Statistical Determination [D-10e(4)(g)]

This section describes the method of statistical evaluation and the statistical procedures-to indicate
whether dangerous waste or dangerous waste constituents from the IDF might have entered the
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groundwater in the uppermost aquifer. These evaluations will be made as soon as pract1cable after
validation of the fulI data set from each samplmg event

The monitoring program perrodlcally will re-evaluate the stat1sncal tests being used. The methods
described will be reviewed during and after background data are collected to ensure the rnethods are the
most appropriate, consrdenng s1te eondrtrons : :

The goal of a RCRA final status detectlon-momtormg program [WAC 173-303- 645 (9)] is to momtor for
indicator parameters that provide a reliable indication of the presence of dangerous constituents in ‘
groundwater in the uppermost aquifer beneath the site. This is accomplished by festing for statistically
significant changes in concentrations of indicators in downgradient wells relative to baseline values. The
default statistical method ANOVA is proposed for the detection monitoring program of the IDF. The
proposed statistical method is consistent with EPA/530-SW-89- 026, EPA/530~R 93-003, and -
WAC-173-303-645.

. The number of tested constituents will be limited to the indicators to maintain a sufficiently low false-

positive rate (EPA/530-R-93-003, page 62; Gibbons 1994, page 16). Verification sampling is an integral
part of the statistical design to lower the overall false-positive rate and determine whether the difference

between background and compliance-poini data is an artlfact caused by an error in sampling, a.ualysrs or
stai:lstrcal evaluatlon (Section 5 5.452).

5.5, 4.7 1 Statistical Procedure D- 10e(4)(g)(1)]

In accordance with WAC 173-303- 645(8)(h), acceptable statistical methodology includes analysis of

variance (ANOVA), tolerance intervals, prediction intervals, control charts, test of proportions; or other
statistical methods approved by Ecology. The type of monitoring, the nature of the data, the proportions
of non-detects, and spatial and temporal variations are some of the important factors to be considered in-
the selection of appropriate statistical methods. The EPA default method ANOVA will be implemented
for the IDF site to compare the differences of means of the measurements from upgradient and
downgradient wells. The detailed discussions of the ANOVA test can be found in EPA/530-SW-89-026
and statistical textbooks (Gilbert, 1987; Casella and Berger, 1990; Davis, 2002), and can be executed
using commercial statistical software such as SAS or SYSTAT. Under WAC 173-303-645(8)(1)(ii), the
proposed statistical method must comply with the performance standard, that 1s, for a multiple .

- comparisons procedure the Type I error level must be no less than 0.05, and maintained at the level of no
less than 0.01 for individual well comparisons. By definition, Type I error is the false rejeetlon rate of the

null hypothesis {Hy) of the statistical test. In detection or eomphanee monitoring, the statistical test is
defined as Hy: no release, i.e., the means of the distributions from upgradient and downgradient wells are
the same, and the alternative (Ha) evidence of release, e.g., “clean until proven contaminated”(EPA/330-

. R-93-003). Therefore, the proposed statistical method must comply with the requirement of maintaining

Type I error which equates false positive rate in the stage of detection monitoring at approximate 5%
level. Asdescribed in EPA/530-SW-89-026, ANOV A procedures have the advantages of combining
multiple downgradient into a single statistical test, thus enabling the network-wide false positive rate for
any single constituent (not multiple constituents) to be kept at 5%, and also maintain reasonable power for

detecting contarmination.

The details of the ANOVA procedures are described as follows (EPA/S30-SW-89-026):

= First, check the proportion of non-detects of the measurements from the upgradient and downgradient

wells. When the proportion of non-detects is fess than 15%, the non-detects will be reported as one-
half the minimiim detection limit or practical quantitation limit, and proceed with parametric
ANOVA analysis. When the proportion of non-detects is greater than 15%, non-parametric ANOVA
analysis will be used for comparing the means of downgradient and upgradient wells. -
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o Evaluate the distributions of the measurements from the up grad1e11t and downgrad1ent Weﬂs The
assumptions with parametric ANOVA test are the residuals are normally distributed with equal
variance. The normality of the distribution the residuals can be checked using coefficient of

- variation, plotting the data on probability plot, and/or Shapiro-Wilk’s test (EPA/530-SW-89-026; -
Gibbons, 1994). The assumption of normality usually can be met by log- transforrmng the data or by
~other Box-Cox transformations. When the assumptions of normality and lognormality cannot be
justified, the non-parametric ANOVA method will be used for the IDF. Bartiett’s test can be used i in
checking equa11ty, or homogene1ty, of variances.

» The parametric ANOVA procedures melude

Assume a monitoring network with k wells, and total number of observations N. First, compute
well total, well mean, and well residuals (observations subtracted by well mean) for each well,
and grand total and mean of all 0bservat1ons (all weIls) The Well residuals are used to check the
assumption of normahty

Compute the sum of squares of difference between well means and the grand mean, Sy, Which
is a measure of the variability between wells with (k-1) degrees of freedom.

Compute the total sum of squares of differences between all observations and the grand mean,
SS,0ta, Which is a measure of the variability in all observations with (N-1) degrees of freedom.

| Compute the sum of’ squafes of differences of observations within wells from the well means,

SS.pmor Which is a measure of the variability within wells with (N-k) degrees of freedom
calculated by the followmg subtraction:

SSerror = SStota} - SSWells |

Test the hypothesis of equal means for all k wells by computmg F value with the means squares
of differences: .

F = MSwel]s / Mserror_

where the means of squares are the sums of squares divided by the associated degrees of freedom,
that is, MSyens = SSwens / {k-1), and MSemor = SSeror / (IN-K). Compare the F value to the tabulated
F statistics with (k-1) and (N-k) degress of freedom at the 5% significance level (EPA/530-SW-" -
89-026, Appendix B, Table 2). If the calculated F value exceeds the tabulated F statistics, the

" null hypothesis of equal well means is rejected. Proceed with test of contrasts in the next step.
" Otherwise, the hypothesis of equal means is accepted that there is no significant différence

botween the concentrations at k wells (upgradient and downgradlent Wells) that is, no evidence of
contamination. - :

If the hypothesis of equal well means is rejected, contrasts (concentration diﬁferences between a
compliance well and background wells) will be tested for each compliance well to determine
which compliance well(s) is (are) contaminated. Bonferroni t-statistics will be computed to
determine if the significant F value is due to difference between background and compliance
wells. Assume that of the k wells, k are baekground (upgradient) wells, and k. are compliance
(downeradient) wells (i.e., k, + k. = k). Each of the k. compliance wells is compared to the mean .
of the background wells as the followmg steps:

e Compute the mean my from the ki background wells with a total of ny, samples

e Compute the difference D; between the mean from the i eomphance well and the mean from
the background wells.
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o Compute the standard error of the difference from the i"™ compliance well with n; observations -
as: ' ' S '

SE; = [Msma/nb + 1/m)}1”

where MSemr is computed. prewously as the meastre of Vanablhty within Wells-

| & Obtain the t-statistics from Bonferroni’s t-table CEPA/530 SW-89-026, Appendxx B, Table 3)

with a significance level of (o=0 05/ks) but no less than 0.01 (for individual comparison) and
(N-k) degrees of freedom. The critical value for the i™ compliance well is defined as: C; =
SE;x t.

o If'the difference D; éxceeds the.critical value. C;, conclude thét the mean of the i™ compliance
well is significantly higher than the mean of the background wells. OﬂlerWise conclude that
the: well is not contaminated. ‘

e The one—way non—parametnc ANOVA tests the null hypothesis that the data from each well come
from the same continuous distribution and hence have the same mechan The procedures, called the .
Kruskal-Wallis test, mclude the following steps:

Assur’ne the monitoring network as defined previously with a total of N observations from k welis

(ks background wells and k. compliance wells). Rank all N observations from least (1) to greatest
“(N). Let the background wells be group 1, and denote the comphance wells as group 2 to (k+1).

(one group per compliance well).
Compute the sum (R;) and the average (my) of the ranks of the n; observations in the i™ group.
Compute the Kruskal-Wallis stafistics (H) as 3

[N(NH')’% }S(Nﬂ)

' z‘

Compare the calculated H value to the tabulated chi-squared value with k, degrees of freedom
(EPA/530-SW-89-026, Apperdix B, Table 1). The null hypothesis of equal mechans is rejected

“when the calculated H value exceeds the tabulated critical value.

When the null hypothe31s of equal medians is rej ected compute the critical d;[fference C; for each
compliance well to the background data ( g,roup 1 with n, observations):

N(N‘ D (1, 1"
Co=Ziowsim)| =75 K| T
P (0_.0 Hcc)lr 12 (I’ib - J:|

- where Z05/ ke 18 the upper (0.05/k,) pefcentﬂe from the standard normal distribution (EPA/530-

SW-89-026, Appendix B, Table 4). If there are more than five compliance wells (k. > 5), use
Zy o1, the upper one-percentile from the standard normal distribution (Z o=2 32) for 1nd1wdual

- comparison {(WAC- 173—303 -645(8)(1)(i1)).

Compute the difference (D; = mI m; ) of average rank m; (i=2 to k.+1} for each comphance well-

* to the background (my). Compare the difference D; to the critical value C; for each complianee

well. If D exceeds C;, conclude that the median of the i" compliance well is s1gmﬁcantly higher
than the background median. :
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* As monitoring continues, the background data will be updated periodically (e.g., every year or two) to

- incorporate the new data from upgradient wells. This updating process will continue for the life of
the monitoring prograin. Prior to updating older background data with more recent results, atwo-
sample t-test will be run to compare the older concentration levels with the concentrations of the
proposed update samples. If the t-test does not show a significant difference at the 5 percent
significant level, proceed to re-estimate the baseline parameters by including the more recent data. If

~ the t-test does show a significant difference, the newer data-will not be included as background unless
some specific factors can be identified explaining’ why background levels at the IDF site bave
nahlrally changed (EPA/530-R93-003),

Formal testing for outllers will be done when an observation of the background data seems 1ncon31stent1y
high (by orders of magnitude) compared to the rest of the data set in order to avoid the artificial increase
of the nean of the background data and a corresponding increase of the false negative rate. Statistical
methods such as the Grubbs” method (Grubbs, 1969), the box-and-whisker plot (Ostle and- Malone, 198 8},
EPA guidance (EPA/530-SW-89-026, page 11-14) and/or American Society for Testing and Materials
guidance (ASTM, 1996) will be used for testing outliers. The outliers must be checked to determine if the
measurements are in error and need to be corrected or excluded from calculating the background mean. If
no specific error is found, the measurements must be retamed in the data

A statistically significant exceedance over background (basehne) levels only indicates that the new

- measurement in a particular monitoring well for a particular constituent is inconsistent with chance

expectations based on the available sample of background (baseling) measurements. Any staiistical result
must be supported by other information to determine if a waste disposal facility has impacted

~ groundwater (ASTM 1996).

55472 Results [D-10e(4)(g)(n)1

- Sampling and analysis results are reviewed at least semiannually (i.e., after each sampling eveni;) and are

available in HEIS. The DOE will submit results of statistical evaluations to Ecology.
555 Compliance Momtorlng Program {D-10f] -

A compliance monitoring program that satisfies requirements set forth in WAC 173-303- 645(10) will be

“established for the IDY if detection-level monitoring reveals statistically significant evidence of dangerous

waste contamination from sources within the regulated unit. If compliance monitoring is required, DOE
will submit a revised monitoring plan to Ecology specifying dangerous constituents to be monitored,
sampling and analysis protocols, statistical evaluation methods, ete. I the compliance monitoring
prograim, the dangerous constituents or parameters will be compared to concentration limits specified in
the facility permit as discussed in WAC 173-303-645(5) during the compliance period.

The RCRA regulations [WAC 173-303-645(9)(g)] state that if a statistical exceedance occursina |
downgradient well, the entire network immediately must be resampled and analyzed for the copstituents
in Appendix IX of 40 CFR 264. This sampling would be conducted in parallel with a required permit
modification, Appendix IX is an extensive list including a wide variety of volatile and semivolatile
organic compounds and trace metals. It is prudent to narrow the analyte list to the specific exceedance
event; e.g., if the exceeding contaminant is total organic hahdes the project would analyze for the
halogenated hydrocarbons most likely to be present in the area. Results of the resampling will form the
basis for retummg 0 detec‘uon monitoring or designing a comphance momtormg program

' 5.5.6 Correctn«e Actlon Program {D- 10g]

If, at a pomt of comphance (a well), dangerous constituentis of concern are measured in the groundwater
at concentrations that exceed the applicable groundwater concentration limit, Ecology must be notified in

7 days, and an application to modify the permit to include a corrective action plan must be sent to
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Ecology within 90 days or within the time agreed to by Fcology. A descrlptlon of the groundwater |
monitoring plan, including all additional corrective actions that are appropriate for a corrective action
program will be prepared and submitted to Ecology when the need for corrective action ﬁrst is 1den1:1ﬁed
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P WT elev = elevation of water table (meters above mean sea level)

“Refelev = reference elevation (meters above mean sea level, North American Vertical Datum 88

reference), generally fop of well casing.
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Table 5-1. Water Levels in Groundwater Wells in the Vicinity of the IDF Site.

_ Well ‘Measure date DYW m® WT elev m” Ref elev m’
299-E13-10- 03/14/02 S101.7 122.5 122631 -
299-FE17-12 03/14/02 “100.0 121.1 221.09.
299-E17-13 04/12/01 97.7 122.6 220.34
299F17-17 04/12/99 978 1228 220.54
299-E17-18 '10/03/02 98.5 1223 220.76
299-E17-20 04/09/97 971 1232 220.33
299-E17-21 04/23/98 1004 122.7 224.26
299-E17-22 05/20/02 98.1 122.5 220.59
299-E17-23 05/20/02 101.6 122.2 223.84
299-E17-25 05/21/02 98.3 126.7 225.03
299-F18-1 03/14/02 98.2 122.4 220.65
299-E18-3 06/27/96 97.8 1234 221.20

| 299-E18-4 06/27/96 97.7 1234 221.05
299-E19-1 03/22/88 100.4 124.9 225.26
299-E23-1 03/14/02 96.0 1224 218.39
299-E23-2 12/20/94 97.2 1235 220.77
299-E2Z4-4 08/10/98 50.6 122.9 213.47
299-FE24-7 06/11/97 96.2 1232 21934
299-E24-16 10/04/02 97.7 122.3 220.02
299-E24-17 - 04/07/97 97.36 1229 220.16
299-E24-18 10/62/02 98.0 1223 220.35
299-E24-21 03/22/01 95.4 122.6 217.85
(DTW  =depthto water
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Table 5-2. Monitored Constituents for the IDF. . -
Indicator parémeters : Sﬁp'plemental constituents ]
Chromium (filtered) - Alkalinity ' ) : . '
Specific conductance (field) -Anions
Total organic carbon ICP metals
Total organic halides _Turbidity (field)
- pH (field) o
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Table 5-3. Expected Behavior of Selected Regulated Constltuents/I\/Iatenals for the IDF.

Constituent/material Expected Expected mobility’ Comments
charged state (Ka)
Organics - :
Acetonitrile N/A High (0.16) Miscible with water (Howard Volume IV,
: 1993). . '
Carbon tetrachloride = | N/A - High (0.60); 0.2% Moderately soluble in water (805 mg/L) -
o ' (DOE/RL-93-99) {(Howard, Volume II,1990)
Creosote” N/A High (0.03 to 0.06) -~ | Relatively low solubility in water.
: Naphthalesie solubility in water (31.7
mg/L [Howard, Volume 1, 19897} |
Anthracene solubility in water (0.03 to
: 0.5 mg/LfMackay et al, Volume I1, 1992])
Dioxane N/A High (0.01) Miscible with water (Howa:rd Volume H,
: 1990)
Ethylene glycol N/A Unknowa” Miscible with water (Howard, Volume il,
o _ 1 1990)
Naphthalene Moderate {4 to 10); 1.4 | Sparingly soluble in water (31.7 mg/L
' : {DOE/RL-93-99) [Howard, Volume I, 1989]).
Polychlorinated N/A Low (20 to 100); 440 to | Low solubility in water. 0.01 to 1 mg/L as
biphenyls 2,300 (DOE/RL-93-89) | Aloclors {(Mackay et al. 1992); 0.27 to
: - | 1.45 mg/L (WHC-SD-EN-TI-201)
Tetrachloroethylene N/A High (2:1); 022 Moderately soluble in water (1,503 mg/L).
(DOE/RL-93-99) '| (Howard, Volume II, 1990)
Toluene N/A High (0.37 to 1.8); 0.18 | Moderately soluble in water (535 m:/L)
. {DOE/RL-93-99) (Howard, Volume IT, 1990) .
Trichloroethylene I NAC High (1.0);0.1t0 1.0 ‘Moderately soluble in water (1,100 mg/L)
{WHC-SC-EN-TI-201); | (Howard, Volume I¥, 1990) o
(.11 (DOE/RL-93-99)
Vinyl chloride N/A High {0.004); 0.056 Moderately soluble in water (2,763 mg/L)
{DOE/R1.-93-99) (Howard, Volume I, .1989)
Inorganics
Antimony Cation (Sb™) Moderate (0 to 40, best | Moderately soluble (best estimate):
: estimate: 20 . 1,000 mg/L (DOE/RL-93-99)
[DOE/RL-93-99T)
Arsenic Anion (AsO,° ) | High, 0 Moderately soluble (best estimate): -
_ (DOE/RL-93-09) 1,000 mg/L (DOE/RL-93-99)
Barium Cation (Ba ™) Moderate, 20 to 200, Low solubility (best estimate): 1 mg/L
best estimate: 50 . _(DOE/RL-93-99)
{(DOE/RIL-93-99) ,
Beryllium Cation (Be™) . Moderate, 15 to 200, Solubility unknowm. Best estimate:
best estimate: 20 P mg/L .
(DOE/RL-93-99) :
Cadmium Cation (Cd™ | Moderate, 15 to 30, Sparingly soluble. Best estimate; 25 mg/L
best estimate: 23 (DOE/RI-93-99)
, {DOE/RL-93-99)
Chromium - | Anion (CrO;7) High (0.0 t0 1.02 Low solubility; 0.5 to 10 mg/L
' | {PNNL-13893); 0.001 (WHC-SC-EN-TI-201)
{WHC-SC-EN-TI-201)
Lead Cation (Pb'%) Low (1,330 t0 469,000 | Low solubility: 287 ug/L in Hanford Site
[PNNI-13895]) groundwater (PNL-9791)
Mercury Cation (Hg™) Moderate, best Solubility unknown. Best estimate:’
estimate: 30 1 mg/I, (DOE/RL-93-99)

(DOE/RI.-93-99)
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Table 5-3. Expected Behavior of Selected Reguiated Constltuents/Matenals for the TDF,

Cnnstltuent/matenal ' Expected Expected moblhty ' Comments
charged state (Ka) ) ol
Nickel - | Cation (Ni'™) T Low (48 to 337 - Low solubﬂlty 1.9 mg/L in Hanford Site
’ I Ni(OH), . . = | [PNNL-13893) groundwater (PNL-9791)
NiCO; _ '
Selenjum Anion (Se0,™) High (3 to 10 - . Moderately soluble. Best estimate:
- ‘ c - | [PNNL-13895]) - 1,000 mg/L (DOE/RL-93-99)
‘ : (3'to 8 PNNL-11966) : :
Silver ' Cation (Ag") " Moderate, 20 t0 30, - | Sparingly soluble (best estimate):
' best estimate: 25 | 25 mg/T. (DOE/RI-93-99).
(DOE/R1.-93-99) '

N/A = Not applicable

—O\D 00O LB W b

* Unless cited in the column K4 (partition coefficient) values were calculated from K., (normalized sorption
coefficient) values obtained from either the Handbook. of Environmental Fate and Exposure Data for Organic
Chemicals series (Volumes I-IV) (P.H. Howard, ed) or the [lstrated Handbook of Physical-Chemical Properties
and Environmental Fate fof Organic Chemicals series [Mackay et al. 1992a, 1992b]. For all organics {except carbon
tetrachloride), the calculation assumes an organic carbon content for Hanford Site soil of 1.0%. The value of

- organic carbon assumed is conservative recognizing that the organic carbon content 6f most Hanford Site soil falls
- considerably below this value. However, applying this level of conservatism also recognizes that mineral-driven

sorption likely plays a role in organic constituent mobility for Hanford Site soils with organic carbon content at or
below 0.1% (PNNL-13560). A calculation of a K; value using acetonitrile as an example is as follows. The
literature estimated value of K, for aceionitrile is 16 (Howard 1993).

Ki=f XK where £,.= the mass fraction of organic carbon in the soil.
K4 (acetonitrile) =0.01 X 16=10.16,
% Creosote is a eoal tar distillate containing high quantities of naphthalene and anthracene (Lewis, R.J., Sr. 1993). .

3 Because creosote is predominately a mixture of naphthalene and anthracene (footnote 2}, assumed K, va_lﬁeé for
naphthalene (Howard 1989) and anthracene (Mackay et al., Volume II) in calculating a K4 range for creosote.

* This constituent has a low octanol/water partition coefficient indicating that its adsorption to soil would be low
(Howard, Volume 11, 1990) -
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Table 5-4. Analytical Methods and Method Detection Limits for Regulated Constltuents and Indicator

Parameters.
Method Detection Limiit2
Class of Compounds Analytical Methods {ug/L)
Metals . ' '
SW 846, Method 6010 (ICP metals) 0.18 - 51"

SW 864, Method 7060 (Arsenic) 1
SW 846, Method 7131 (Cadmium) 041
SW 846, Method 7191 (Chromium) 11.
SW 846, Method 7421 (Lead) 11
~SW 846, Method 7470 (Mercury) 0.2 -
SW 846, Method 7740 {Selenium) 2

SW 846, Method 7841 (Thallium)

1

Semi-Volatile Organics

SW 846, Method 8041

Not available

' SW 846, Method 8270

10 - 1000'

Pesticides/Polychlorinated
Biphenyls -

SW 846, Method 8081 (Pesticides)

Not available

SW 846, Method 8082 (PCBs) 0.005 — 0.025"

Herbicides L : ' , ' :

‘_ : SW 846, Method 8151 0.02—1.3"
Volatite Organic ' :

Compounds ' ‘

SW 846, Method 8260 (VOAs) 0.01 - 57

SW 846, Method §021 (Halogenated VOAs) 0.003-3'

Dioxins : S '

' 0.01 - 0.05’

Generat Chemistry

SW 846, Method 8280

SW 846, Method 9012 {Cyanide}

Not available |

SW 846, Method 9010 (Cyanide) 20
SW 846, Method 9030 (Sulfide) 200 - 400"
Alkalinity ' - -
EPA-600/4-79-020, Method 310.1 Not available |
Anions-
‘ EPA-600/R-93-100, Method 300.0 2 —2-"
pH

Company specific’

Not applicable

Specific conductance

SW 846, Method 9050

Not available

- 1. Detection limit varies according to specific compound. The range of contract required detection
limits for all compounds detected by the specific analytical method is given. -

2. Method detection limits are from SW846 and EPA Methods, not the detection limits reqmred by

contract with the analytical laboratories.
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Chapt‘é%r 6.0 - : Procedures to Prevent Hazards :
6.0 PROCEDURES TO PREVENT HAZARDS [F.cmriiitrmirmeeeienecsssenssdisnssness Part 111.11.6.1
6.1 SECURITY [F-1] oooeoeoreeoseerrescrrsoerrese oo e e e e ten e erme s s Part I1.11.6.1
6.1.1 Security Procedures and Eqmpment [F- O OOV O UV UOT S LPart M1L11.6.1
6.1.1.1 24-Hour Surveillance System [F-la(a)] ........ rrereeneneeanenrennnres evvererenenaenee st eeran Part IiL.11.6.1
6.1.1.2 Barrier and Means to Control Entry [F-1a(b)] ..occooveomriiomerres i Part TIL.11.6.1
6.1.1.3  Warning Signs [F-1a{2)] oo e eemreetlarastaas s ne s ransananes Part 111.11.6.1
6.1.2  WAIVEE [F-1b] ettt et es st s et Parit 111.11.6.1
6.2 INSPECTION PLAN [F-2] woveiueeeeereesieniensiemesssmmensnes S SO Part .11.6.1
~ 6.2.1  General Inspection Requirements [F-2a, ] F-2B] et seneesarssaesenneresenacisracansas Part [1L11.6.1
6.2.1.1 Types of Problems [F-2a(1), (2), (4) 1010 () ] (SR SO RO U ROSO, rrvenees Part ML 11.6.2°
6:2.1.2 Frequency of Inspections [F-2a(3)] ...t oo Part [11.11.6.2
- 6.2.2  Schedule for Remedial Action for Problems Revealed [F—Zc:] eiteeneenpeinte e enasenerner Part 1IL11.6.3
62.3  Specific Process or Waste Type Inspection Requirements [F-2d]....cveeecvionecrnnenn... Part 1ME.11.6.3
6.2.3.1 Container Tnspection [F-2d(1} ..ottt eeenee Part ML11.6.3
6.2.3.2  Landfill Inspection [F-2d(8) ] v ciimiiivamesiimrm ettt Part 71.11.6.4
6.3 PREPAREDNESS AND PREVENTION REQUIREMENTS [F-3, F- 3a] ...... i Part L1165
6.3.1 Equipment Requirements [F-3a] «o.oouiiieeccii i s Part TH.11.6.5
632  Internal Communication [F-3a(1)]......... P eerreeraens PR Part I1.11.6.5
6.3.3  External Communications [F-3a(2)] oo reeenreeeeeaauratraaraneeia PartTIL11.6.5.
6.3.4  Emergency Equipment [F-3a(3)] oot Part [11.11.6.5
6.3.5  Water for Fire Control [F-3a(4)] cvvvereeeiee easeremscrsanirases st e raranaasisa s anaass Part IL11.6.5
6.3.6  Aisle Spacing Requirements for Off-Specification Waste....oeveeivrieeneeceeaee Part H1.11.6.6
6.4 PREVENTIVE PROCEDURES, STRUCTURES, AND EQUIPMENT {I- 4] ........ Part ML.11.6.6
6.4.1  Unloading Operations [F-4a]......cociveriemmmniemcs ettt Part IH.11.6.6
642  RUD-OFE [FAb] oottt et Part TH.11.6.6
6.43  Water Supplies [F-4¢] oo N S S OO Part HI.11.6.7
6.4.4  Equipment and Power Failure [FAd] .o Part BE11:6.7
" 6.4.5  Personal Protection Equipment [F-4€] ..o Part O1.11.6.7
6.5 PREVENTION OF REACTION OF IGNITABLE, REACTIVE, AND INCOMPATIBLE
WASTE [F-5] oo et eeeeeteaeeeeeeseessssisseesesesbegeiersesteantean et satear et s st Part Hi.11.6.7
Figure

Figure 6-1. Typical Average Daily Action Leakage Rate Calculation. ........o.ocoveeneiicnn Part I:II..l 1.6.8
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Tables

- Table 6.1. Container Storage Inspections............ Lureaserbes st niesnnts ettt Part TI1.11.6.9
Table 6.2. Landfill INSpections..........c.cevnuemciemmnnusiniciccecciceiccanns ettt ne et eens Part I1.11.6.9
Table 6.3. ' WAC 173-303-320(2) Inspection Schedule...........cco........ Ceetrree e re e erras e e s Part T:11:6.9
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Chapter 7.0 . _ _ _ Contingency Plan
7.0 CONTINGENCY PLAN [Gllevrerrooeeersressmssesressssssssseseesssesssesssesssssssssseessesisossssessssscsssnees WA
Appendix

' 7A BUILDING EMERGENCY PLAN FOR THE INTEGRATED DISPOSAL FACILITY ........ 11-7A+_

Table

Table 7-1. Hanford Facility Documents Containing Contmgcncy Plan Requ:lrements of .
WAC 173-303 350(3) it e eeetesvreeeeeresneiestsneasteestereareenaeesaennranan JE— v 11-7-3
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7.0 CONTINGENCY PLAN [G]

The WAC 173-303 reqmrements for a contingency plan are satisfied in the followmcr documents:
portions of the Hanford Emergency Management Plan [Attachment 4 of the HF RCRA Permit
(DW Portion)] and portions of the Building Emergency Plan for the Integrated Disposal Facility
(Appendix TA). :

The unit-specific building emergency plan also serves to satisfy a broad range of other requirements [e.g.,
Occupational Safety and Health Administration standards (29 CFR 1910), Toxic Substance Control Act of
1976 (40 CFR 761) and U.S. Department of Energy Orders]. Therefore, revisions made to portions of
this contingency plan document that are not governed by the requirements of WAC 173-303 will not be
considered as a modification subject to WAC 173-303-830 or HF RCRA Permit (DW Portion)

Cendition 1.C.3.

Table 7-1 identifies which portions of the building emergency plan are written to meet WAC 173 303
comtingency plan requirements. In addition to the bujlding emergency plan portions identified in

Table 7-1, Section 12.0 of the building emergency plan is wriiten to meet WAC 173-303 requirements
identifying where copies of the Hanford Emergency Management Plan and the building emergency plan
are maintained on the Hanford Facility. Therefore, revisions to Section 12.0 and the portions identified in
Table 7-1 are considered a modification subject to WAC 1’73 303-830 or the HF RCRA Permit

(DW Portion), Condition LC.3.

Part IM1.11.7-7.1
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Table 7- 1 Hanford Facility Documents Contammg Contmgency Plan Reqmrements of

WAC 173-303-350(3)

Requirement THanford Emergency | Building
' ' Management Plan | Emergency Plan'
(DOERL-94-02). | (JEAW Document
Attachment 4 of the Number)
HF RCRA Permit '
. - (DW Portion)
-350(3)(a) - A description of the actions which facility _ X x*

-personnel must take to comply with this section and-
WAC 173-303-360.

.Section 1.3.4

Sections 7.1, 7.2
through 7.2.5, and

73
Sections 4.0, 8.2,
8.3, 84, 11.0

-350(3)(b) - A description of the actions which shall be taken X X
in the event that a dangerous waste shipment, which is Section 1.3.4 Section 7.2.5.1
damaged or otherwise presents a hazard to the public health =
and the environment, arrives at the facility, and is not
acceptable to the owner or operator, but cannot be transported
pursuant to the requirements of WAC 173-303-370(5),
Manifest system, reasons for not acceptmv dangerous waste
shipments.
-350(3)c) - A descnptlon of the arrangements agreed to by X

local police departments, fire departments, hospitals;
contractors, and state and local emergency response teams 1o

coordinate emergency semces as requ:lred in
WAC 173- 303-340(4) '

Sections 3.2.3,
33.1,332,34,
o 34.1.1,34.1.2,
3.4.1.3,3.7,and
Table 3-1

-3-50(3}(d) - A current list of names, addresses, and phone -
nmumbers (office and home) of all persons qualified to act as the
emergency coordinator required under WAC 173-303-360(1).
Where more than one person is listed, one nst be named as
primary emergency.coordinator, and others must be listed in
the order in which they will assume responsibility as
alternates. For new facilities only, this list may be provided to
the department at the time of facility certification (as required
by WAC 173-303-810 (149)(a)(T)), rather than as part of the
permit application.

X}
S'ect_ion 3.1,13.0

-350(3)(e) - A list of all emergency equipment at the facility
(suchas fire extinguishing systems, spill control equipment,
communications and alarm systems, and decontamination
equipment), where this equipment is required. This list must
‘be kept up to date.. In addition, the plan must include the -
location and a physical description of each item on the list, and
a brief outline of its capabilities.

X
 Hanford Fire
‘Department:
Appendix C

Section 9.0

Part I1.11.7-7.3
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Table 7-1. Hanford Faclhty Documents Containing Contingency Pla.n Reqmrements of
: WAC 173-303-350(3)

Requirement : Hanford Emetgency Building
' : Management Plan | Emergency ]&-’l!a.n2

(DOE/RL-94-02): (ILAWDocunsent
Attachment 4 of the Number)

HF RCRA Permit
- . R : (DW Portion) - :
-350(3)(D) - An evacuation plan for facility personnel where | X° ' x
there is a possibility that evacuation could be necessary. This | Figure 7-3 and - Section 1.5 -

plan must describe the signal(s) 1o be used to begin evacuation, Table 5-1
evacuation routes, and alternate evacuation routes. - :

An X' indicates requirement applies.

- ! Portions of the Hanford Emergency Management Plan not enforceable through Appendlx Aofthat )
document are not made enforceable by reference in the buﬂdmg emergency plan.

* The Hanford Emergency Management Plar contains descriptions of actions relating to the Hanford Site
Emergency Preparedness System. No additional description of actions are requ1red at the site level. If
other credible scenarios exist or if emergency procedures at the unit are different, the descnptlon of
actions contained in the building emergeney plan will be used durmg an event by a bmldlng emergency
director. .

* Sections 7.1, 7.2 through 7.2.5, and 7.3 of the building emergency.plan are those sections subject io the
.Class 2 "Changes in emergency procedures (i.¢., spill or release response procedu:res)" described in
WAC 173- 303 830 Appendix I Sect1on B. 6 a. : :

* This requ1rement only applies to ' TSD units that receive shlpments of dangerous ormixed waste defmed
as offsite shipments in accordance with WAC 173-303.

° Emergency Coordinator names and home telephone numhers are maintained separate from any . '
contingency plan document, on file in accordance with HF RCRA Permit (DW Portion) General
Condltlon O.A.4. and arc updated, at a minimum, monthly :

¢ The Hanford Facility (sitewide) s1gnals are prowded in this document No unit/building signal
information is required unless unique dev1ces are used at the u:mt/buﬂdmg

7 An evacuatlon route. for the TSD unit must be prowded ‘Evacuation routes for oecup1ed bmldmgs
surroundmg the TSD unit are provided through mformatton boa;rds posted within buﬂdmgs

Part ML11.7-7.4
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Chapter 13.0 o : Other Federal énd State Laws

13.0 . OTHER FEDERAL AND STATE LAWS [J] wovvveenne et Part TIL11.13.1

Part TH.11.133
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8.0  PERSONNEL TRAINING [H]

This chapter discusses personnel training requirements based on WAC 173-303 and the HF RCRA. Permit
(DW Portion). The HF RCRA Permit (DW Portion), Condition I.C (Personnel Training), contains =
training requirements applicable to Hanford Facility personnel and non-Facility personnel. Compliance
with these requirements at the IDF is demonstrated by information contained both in Chapter 8.0 of
DOE/RL-91-28, Attachment 33 of the HF RCRA Perm1t ‘and this chapter. This chapter supplements -
Chapter 8.0 of DOE/RL-91-28.

8.1 OUTLINE OF INTRODUCTORY AND CONTINUING TRAINING PROGRAMS
[H-2]

The intreductory and continuing traamng programs are designed to prepare personnel to manage and
maintain the TSD unit in a safe, effective, and environmentally sound manner. In addition to preparing
personnel to manage and maintain TSD units under normal conditions, the training programs ensure that
personnel are prepared to respond in a prompt and effective manner should abnormal or emergency
conditions occur. Emergency response training is con31stent with the description of actmns contained in
Chapter 7.0, “Contingency Plan™.

Introductory training mcludes general Hanford Facility trammg and TSD unit-specific training. General

'Hanford Facility training is described in DOE/RL-91-28, Section 8.1, and is provided in accordance with

the HF RCRA Permit (DW Portion), Condition I1.C.2. TSD unit-specific training is provided to Hanford
Facility personnel allowing personnel to work unescorted, Hanford Facility personnel cannot perform a
task for which they are not properly trained, except to gain required experience while under the direct
supervision of a supervisor or coworker who is properly trained. Hanford Facility personnel assigned the
job title of Emergency Coordinator and alternates to this position performing tasks described in

WAC 173-303-360 (e.g., Building Emergency Directors) are thoroughly familiar with applicable
contingency plan documentation, operations, activities, location, and properties of all waste handled
location of all records, and the unit/building layout.

Continuing training meets the requirements for WAC 173-303-330(1)(b) and includes general Hanford
Facility training and TSD unit-specific training. General Hanford Facility training is the same as
described for introductory training. TSD unit-specific training provides an annual review of emergency
response training and an annual review of training necessary to ensure TSD umit operations are in
compliance with WAC 173-303.

8.2 DESCRII;TION OF TRAINING PLAN

In accordance with HF RCRA Permit (DW Portion), Condition T1.C.3, the unit-specific portion of the -
Hanford Facility Dangerous Waste Permit Application must contain a description of the training plan.
The plan is written to comply with WAC 173-303-330 and is found in Appendix 8A. Written training -
plan documentation is miaintained outside of the Hanford Facility Dangerous Waste Permit Application
and the FIF RCRA Permit. Therefore, changes made to the wriften training plan documentation are not
subject to the HF RCRA Permit modification process. The training plan will be maintained as part of the
operating records of the facility and will be availableto regulators upon request.

Part IT1.11 8.1
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- Chapter 8.0 . | ' ' Pér_sonnei‘Trai'nihg |

80 PERSONNEL TRAINING [H] ....... eeeeeeee e oo st e oo eee e oo see oot PartIII 118.1
8.1 OUTLINE OF INTRODUCTORY AND CONTINUING TRAIN]NG | |
00761 TNV 1= 50 [ TR - 1| | 18.1
8.2 DESCR]PTION‘OF TRAINING PLAN ...................... e JS— R Part IIL.118.1 -
Appendix
Appendix 8A. Dangerous Waste TrAIINE PIAD ..o receseenssssseeses s sssssesionse Part II.11.8A i
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Appendix 8A ' o Dangerous Waste Training Plan
1.0 PURPOSE AND SCOPE ..oeeerereeeeceteeeseesssesneseesseie s seana st anssssesssss s sssssasinses Part TIL11.8A.1
20 RESPONSIBILITIES «.oo.ooceeeeseassesasieeesieesieemssssssssnessassssemasisssissusenarsasnsmnsinnsessennes PAIE IL11.8ALY
2.1 IMATIAGEIMIEIIT <. ocureereeesescmnsasnsarnssonrassasssseter e s s eSS a bR s e Part [11.11.8A.1
122 TraAining MANAZET .- ecevemtemererermmnnscessrsssersasassseensosasnsoas e tese e s e aeareae e rreneerranens Part IL11.8A.1
2.3 Environmental Organization Respons1b1ht1es LPart TILI1.8A2
2.4 - Contracted Services (e.g., Fluor Federal Semces (FFS) and Waste Manacement) Part TIL.11.8A.2
2.5 CH2M HILL Waste Services ResponsibilIties. oo ecrnesinin e Part HIL11.8A.2
30 PROCESS . coutieeeeeieveraesessecsonssransrsaenessssasmmsessens eeerretiteriineetestaneatsast e asrrserasrbeses P art HI.II.SA.Z :
3.1 TEAMUNG PTOZAIL 1.euruemieeereecsirten ot s teriares s st en st s st s s bt Part TIL11.8A 2"
32 Emergency ReSponse TrailiNG. ... ccrirssreommssmsssroressssmssessessssssssassssorsessasserscriones LPart TL.11.8A.3
33  Dangerous Waste Worker Categories .....wunien. emeeeiirersessressessssnsinssencansineceecnenens PAIT TTLTL8AL3
3.3.1 Al EIIPIOYEES toveirvrmrceesioemtsmierssssrssss st sttt sas s bbb s st ... Part HI.11.8A4
'3.32 Waste Workers e eeaneeeesteaateereeaeavesaneentiseasaritasarteianneeeraaeannresteeernseannensen eteereeneraan Part ITL.11.8A4
3.3.3  Advanced Waste WOrKeT. ..o irurriviinimmrsreniens e e en s e s Part TIL11.8A6
33.4 Waste Worker Supervisor/Manager .......cooremreee e rer e en et enes s v eeaererennen Part IIL11.8A.6
34 ° Matrix of Training Reqmremﬁnts for Each Waste Worker Category....coceeimveeeeeecens Part HL.11.8A.6
341 Al EIPIOYEES «eeoeceirieieiiemmsseses sttt SO Part TIL11.8A.7
342 Waste WOrKGL ..o cvorrererrrrceennes ST O OO TO P PSP SURO OO reoneer- Part IL11.8A7
343 Advancod Waste WOTKET.........rccwseemeceercearessressnrssass e sssesssessssssseses e e sines Part IIL.11.8A.7
3.4.4 . Waste Worker SUPErvISOr/MADAZET ....veeeecrnrerererssessssecsersesseessmsressnrssssarcsassionie. PAIL ILTL.E A8
3.5 Job-Specific Facility Tralning ........cceecveeereeees eereemeevsnraneeeessanesesssanenreassnnresneesseeees DA IR 11,83 A8
3.6 Training RECOTAS ottt et st Part I.11.8A9
4.0 DEFINTTTONS oot eeteeieeseeeressrmessemesass et assrasassmesseasanssesasasmatansebanssnssrestas s maseas Part IIL11.8A.10
50 SOURCES oo eeeesesaseessrenessaseassssasessssssessssessssscisescarcessnsnsacsenneeees PAIL ITTLTT.8ATO
5.1 REQUITEIIIEIES ..ooooteieeeceietirsresrn st e s Part TIL.11.8A.10
5.2 REFETEIOES -...ooroetvssesirmnesss oo serssse st s s e e s Part TIL11.8A.10
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1 _ USQ #03-2039-D
CH2M HILI Hanford Group, Inc. - Manual Management Plan
- '  Document IDF -PLN-07, REV A-2
DANGEROUS WASTE TRAINING PLAN  Page lof 10
: Issue Date Ma’y 14,2003
_ Effective Date May 26, 2003
FUNCTFIONAL AREA MANAGER: P.C.Miller
DOCUMENT OWNER: S. A. Davis
5
3 1.0 - PURPOSE AND SCOPE
4 .
5 This document outlines the dangerous waste training plan (DWTP) developed for the Integrated
6 Disposal Facility(IDF) operated by the River Protection Project (RPP) Tank Farms Contractor
7 ' : '
8 This plan applies to IDF personnel employed by the CH2M HILL. Hanford Group, Inc., the
9 visitors CH2M HILL Hanford Group, Inc. brings onto the Hamford facility, and any
10 subcontractors conducting wark on behalf of CH2M HILL Hanford Group, Inc. The Hanford
11 facility constitutes the Hanford site as defined by the Hanford facility Resource Conservation and
12 Recovery Act (RCRA) permit issued by Ecology. '
13 o .
14 2.0 - RESPONSIBILITIES
15
16~ 2.1 Management
17
18 The waste ma:nagement facility manager has overall respons1b1l1ty for training at the IDF under
19 his controt that includes but is not limited to: (5.1.1) ‘
20 .
21 . Determine training requirements and training compliance for Hanford facility personnel,
22 _ ] subcontractors, and visitors who obtain access or work within the IDF unit.
23 ' ' . . _
24 . Identify training requirements to contractors working in or around IDF units.
25 . ’ '
26 22 Training Manager
- . :
28 . Ensure instructors have satisfactory instructional skills and are technically knowledgeable
29 _ through: current qualification/certification or specialized training, license/certificate or a
30 degree in the technical arca, or other appropriate training or experience (see
31 DOE/RT.-91-28 Chapter 8.0). (5.1.1)
32
33 - . Conduct informal job analysis and identify trauung commensurate w1th personnel duties
34 _ and respons1b1ht1€:s
35
36 s Design and develop training programs.
37 :
38 . Develop and instruct training courses.
39 . .
40 . Develop and maintain On-The-Job training requirements. -
41
42 ° Maintain the RPP-IDF training records.

Part TIL11.8A.1



Q0 -3 Oy W I W) N

p=!

11
12
13
14
15
16

17,

18
19
20
21
22
23

24
25

26
27
28
29

30

31

32

33
34
35

36
37

38
39
40
41
42
43
44
43
46
47

4/2005

WAT890008967, Part 111 Operating Unit 11
Integrated Disposal Facﬂity' ‘

MANAGEMENT PLAN " Document “TFC-PLN-07, REV A-2

| . Page : - 20f10
DANGEROUS WASTE TRAINING  Effective Date May 26, 2003
PLAN . '
23

24

2.5

3.0

31

Environmental Orgamzatmn Respons1b1ht1es

. Consult with training orgamzation and IDF management in the development and
evahmation of current training programs. :

s  AssistIDF manager in determining training requirements and RCRA compliance for

personnel. -
. Malntam current knowledge of RCRA trammg requirements pertaining to Hanford
facility personnel. :

Contracted Serv1ces (e g Fluor Federal Serv1ces (FFS) and Waste Management)

Contracted personnel who are classified as Hanford famhty personnel have the followmg
responsibilities:

Ensure that employees are trained to meet RPP-IDF training requirements.

. Maintain employee training records and provide them if requested by RPP-IDF.
CHZM HIL1. Waste Services Responsibilities - _ . s
¢« Provide daily Federal Régister review, regulatory interpretation, and application of DOT
" regulations. As new requirements are identified, this information is distributed to the.
HAZMAT employees
.. Maintain the authorized shippers list by reviewing shippers’ qualifications through

) ~ training records and verifying receipt of “request for authority” forms signs by
requestor"s management. 'This list is updated and distributed monthly

. Maintain a database, tracks shipping activities, and changes to the authorized s]:upper ]
- last '
. Conduct DOT compliance'VeIiﬁcat'ion inspection and verification on HAZMAT, HW, '

RAM, and RMW shipments
. Provide information te training records regarding course completion.

PROCESS

- Training Program

The introductory and ‘co.ntinuj_ng training programs are designed to prepare emplovees to operate.

. and maintain the tank farms in a safe, effective, efficient, and envirommentally sound manner, In

addition to preparing employees to operate and maintain the tank farms under normal conditions,
the training program ensures that employees are prepared to respond in a prompt and effective
manner should abnormal or emergency conditions occur.

Part [1L11.8A.2
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. MANAGEMENT PLAN ' Document - TFC-PLN-07, REV A-2
_ - _ Page , o © 3of10
DANGEROUS WASTE TRAINING - Effective Date : May 26, 2003
PLAN : ' ' :

Introductory training includes general Hanford facility training and TSD unit—épeb’iﬁé training. '

.General Hanford faCJ_hty tranung ig described in DOE/RL-91-28, Sectmn 8.0, and prowded n

accordance with the Hanford Facility RCRA Permit (DW Portion), Condition ILC.

TSD unit-speciﬁc train.ing is provided to Hanford facility persomnel, allowing personnel to work
unescorted and, in some cases, is required for escorted access. Hanford facility personnel cannot
perform a task for which they are not properly trained, except to gain required experience while
under the direct supervision of a supervisor or coworker who is properly trained.

The IDF Dangerous Waste training program is implemented. Incumbent personnel will complete
new requirements within six months of the requirements being identified. Training of new
employees is completed within the first six months of assignment. Training for personnel
assigned to new positions is completed within six months of reassignment. Personnel who have -
not completed training are permitted to work at the IDF only under the supervision of a trained
employee. IDF operations management is responsible for ensurmg that personnel are trained and
required qualifications are maintajned. (5.1.3)

Continuing trammg meets the requirements for WAC 173 -303- 330(1)(b} and. mcludes general
Hanford facility training and TSD unit-specific training. (5.1.2) '

3.2 Emergency Response Training
Federal and state regulations require that personnel be able to respond effectively to emergencies.
* In accordance with WAC 173-303-330(1)(d), personnel are trained on aspects applicable to
" operations. The following table mdlcates requirements from WAC 173-303 330(1)(d} applicable
to IDE 0perat1ons (3.1.1,5.1.4) .
Elements of - _ Applicability to TSD
WAC 173-303-330(1)(d) ' Units (1) and < 90-day
. ' . o .| Accumulation Areas (2) -
; S : £))] )
Procedures for using, inspecting, repairing, and replacing emergency and YES - YES
monitoring equipment . 4
Kev parameters for automatic waste feed cut-off systems YES NO
| Communications or alarm systemns = YES 1 YES
Response to fires or explosions = : , YES YES
Response to groundwater contamination 1nc1dents ' YES YES
| Shutdown of operations . ) YES .| YES
33 Dangerous Waste Worker Categories

Employee duiics at the IDF are categorized within four worker categories. In the event personnel-
duties and responsibilities overlap between categories, the employee will complete the trammg '
requirements for each category. These categories are: (5.1.1,5.1.5)

1. . All Emplovees

PartIL11.8A3
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2. Waste Worker
3. Advanced Waste Worker
4. Waste Worker Supervisor/Manager

-Each employee is assigned a job title (from salaried nonexempt or bargaining unit classifications)

or position (from exempt classifications). -Job or position descriptions include requisite skills,

- work experience, education and other qualifications, and a list of duties and/or responsibilities for

each job title or position. The work experience, education, and other qualifications required for
each position are maintained by IDF Human Resources. As a minimum, “all employees™ require
a high school diploma or equivalent. Personnel filling exempt, management, or engineering
positions normally require a college degree with two or more years of 1ndustry experience. (5.1.5)

Only names of Hanford fac111ty personnel who carry out job’ dut1es relating to TSD unit waste
management operations at IDF are mairitained. Names are maintained in electronic data storage

. within the Integrated Training Electromc Matrix (ITEM) A list of Hanford facﬂlty personnel

3.3.1

assigned to 1DF is available upon request

In the following sectlons brief job titles and position deé'cﬂp‘tions of employees associated with

dangerous waste management at IDF are 1lsted within the appropriate waste worker category
{5.1.5)

All Employees

Hanford facﬂlty personnel mcluded in this posmon are not categorized into one of the other three
worker positions. Non-Hanford facility personnel included within this position are those
personnel that require access to portions of the Hanford facility not accessible to the public.

Personnel in the “all employees” position are prohibited from performing duties or
responsibilities associated with the management of waste in accumulation/storage ¢ontainers on
the Hanford facility.” These personnel have the responsibility to report spills and releases that
they discover in addition to taking any ¢vacuation or fake cover actions in response to specific

- incidents that may occur.

Most of the Hanford facility personnel categorized as “all employees” will be administrative and

- technical/professional personnel which include secretaries, clerks, and support organizations who

3.3.2

perform walk-downs or provide oversight.- Most non-Hanford facility personnel will be
categorized as “all employees” since these personnel generally tour, provide oversight, or are

- brought on the Hanford facility for interviews. Other non-Hanford facility persomnel who gain

access to the Hanford facility to complete work in controlied areas that will not directly involve
the management of dangerous or mixed waste, will be categorized as “all employees.”

All emplovees are required to complete Hanford General Employee Trammg (HGET) with an
annual refresher (HGET core)

Waste Workers

Hanford facility personnel or non-Hanford facility personmel with waste management duties and
responsibilities who require unescorted access and are limited to the initial generation of

© PartIH.11.8A4
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dangerous or mixed wasie and placing that waste into a pre-approved container, or who conduct
dangerous or mixed waste msPecnons are categorized as waste workers,

The pre-approved container can include those in a satellite accmnulanon area, <9(}-day
accurm.ﬁatlon area, or temporary storage and chsposai unit.

These personnel could generate dangerous or mixed waste while working on a non-RCRA system
(e.g., building maintenance) or working on a temporary storage and disposal unit when '
conducting maintenance. These personnel could also include operators who conduct daily
inspections on tank systems to ensure they are operating properly, and operators who conduct
daily inspections on ancillary equipment. - |

The work may be unsupervised or completed under the supervision of qualified unit/building
personnel (e.g., the person in charge or field work supervisor). In addition, a waste worker must
fulfill the roles of an “all employee.” Hanford facility personnel categonzed as waste workers

may be aSSIgned duties and responsibilities for:

. Placing waste they generate into pre-approved containers and filling out log sheets, where
applicable '

. Completing radiolo gical surveys of dange#ous or mixed waste

. Loadinglpack.aged containers onto trucks or movement of containers

. ‘ Respdnding to a spill or release of known contents where the duties and responsibilities

are limited to containing the spill/release, returning the drum to an upright position, and
placing the known spilled material or waste into a pre-approved container

. Applying container markings or labels based on direction received from others

. Responding io regulatory agency compliance inspéctofs’ questions about waste
management practices

. Performing an inventory of dangerous or mixed waste
. Conducting inspections of dangerous or mixed waste.
Persommel who function as waste workers may include, but are not limited tQ,‘ the following:

Maintenance and craft personnel
Operators

Health physics techmcnans
Transporters

Contractor crafis

Technical support staff.

e & & @

The list of employees currenily filling this position is maintained by the ITTEM.
Part TIL.11.8A5
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3.33 Advanced Waste Worker

Hanford facility personnel are categorized as advanced waste workers if their duties and
responsibilities concerning dangerous or mixed waste exceed that of waste workers (therefore, an |
advanced waste worker may fulfill the roles of a waste worker.) Examples of these duties and
responisibilities can include determining container markings, sampling of waste, des1gnat10n of

' _waste material(s), and classification of waste materials prior to slnpment

The hst of employees eurrenﬂy filling this position is maintained by the ITEM.
3.3.4 Waste Worker Supervisor/Manager

Various types of managers and non-managers are included in this position. Hanford'facility
personnel assigned to unit/buildings can be categorized as waste worker supervisor/managers if
they direct waste worker or advanced waste worker activities relating to dangerous waste
management and compliance activities. Managers and non-managers who direct waste workers
and advanced waste workers have many similar duties and responsibilities relatmg to dangerous
or mixed waste management and are required to take the same courses.

The following staff has duties and responsib-ilities that meet this description:

e Emergency coordinator and/or aItemate(s) (e.g., building emergeney dlrectors and some .
buﬂdmg Wardens)

e . Fnvironmental Compliance Officer and Waste Management manager for IDF
. Tmmediate managers of waste workers and advanced waste workers (e.g., field work
- supervisors, Radiological Control ﬁrst-lme managers and operations
_engineers/managers).

The Iist of employees currently filling this position is maintained by the ITTEM.
3.4 Matrix of Training Requirements for Each Waste Worker Category
The following training requirements are maintained in the ITTEM. Based on training assessments,
oversight, and acting within federal and state regulations, IDF management may change the
tr&mmcr requirements. For this reason, a current course listing is available upon request.
' Course descriptions with retrain frequencies are linked to the courses in the ITEM. Continuing

training (retraining) courses are linked in the ITEM database to the initial training course. If the
continuing training is not kept current, the system will show the initial course as delinquent. (5.1.5)

Part I1.11.8A.6
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1 341 Al Employees
5 _ . . _
3 NOTE: Select link for course description (5.1.5)
4 _ o o
000001
- HANFORD GENERAL EMPLOYEE TRAINING - FULL
5
6 342 Waste Worker
7
[ ] Option 01 Waste Worker Core, Individual perforrs duties as a Waste Worker at the River Protection
Project Tank Farms Contractor.
000001 HANFORD GENERAL EMPLOYEE TRAINING - FULL
03E060 RPP/TANK FARM FACILITY EMERGENCY HAZARDS CHECKLIST
3505360 RPP WASTE HANDLING, SEGREGATION AND PACKAGING
XXXXX Integrated Diposal Facility Orientation
[ ] Option 02 The course covers federal state and company policy regarding the management of
containerized waste, both regulated (dangerous) and non-regulated.
035100  CONTAINER WASTE MANAGEMENT INITIAL
.8 , : '
9 343 Advanced Waste Worker
10
I Optmn 01 Advanced Waste Worker Core, Individual performs duties as an Advanced Waste Worker _
at the RPP. Tank Farms Contractor.
000061 HANFORD GENERAL EMPLOYEE TRAIN1NG FULL
035100 CONTAINER WASTE MANAGEMENT INITIAL
03E060  RPP/TANK FARM FACILITY EMERGENCY HAZARDS CHECKLIST
350560 RPP WASTE HANDLING, SEGREGATION AND PACKAGING
Integrated Diposal Facility Onentatlon

* [ 1 Option 02 Waste Designator, I_ndlwdual performs Waste Designation duties at the RPP Tank Farms

Coniractor” :

WASTE DESIGNATION =~ '
WASTE DESIGNATION QUALIFICATION
FACILITY SAMPLING AND ANALYSIS

[ ] Option 03 Hazardous Waste Shipper, Individual performs Hazardous Waste Shipping duties at the

020159

RPP Tank Farms Contractor. Note: Need tc select Option 04 "Radioactive Materials
Shipper" if Individual wili be performing duties as a "Mixed Waste Shipper”.
ADVANCED COURSE 2 - HAZARDOUS WASTE SHIPPER CERTIFICATION
TRAINING

[ ] Option 04 Radioactive Materials Shipper, Individuat .perfo.nnS'Radioactive Material Shipping duties at

Part 111.11.8A7
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" the RPP Tank Farms Contractor. Note: Need to select Option 03 "Hazardous Waste

020069

Shipper" if Individual will be performing duties as a "Mixed Waste Shipper”. -
ADVANCED COURSE 3 - RADIOACTIVE MATERIALS SHIPPER CERTIFICATION -
TRAINING o

3.44 Waste Worker Supervisor/Manager

[ ] Option 01 Waste Worker Supervisor/Manager Core, Individuals that direct Wasie Worker or

- XXXXXX

Advanced Waste Worker activities relatmg to dangerous or mixed waste management and

" compliance activities.
- HANFORD GENERAL EMPLOYEE TRAINING - FULL

ENVIRONMENTAL REGULATIONS AT HANFORD (CLASSROOM)
RPP/TANK FARM FACILITY EMERGENCY HAZARDS CHECKLIST
RPP WASTE HANDLING, SEGREGATION AND» PACKAGI'NG
Integrated Diposal Facility Orientation =~

[ ] Option 02 Waste Shipper/Supervisor, Indlwdual performs Waste Smppmg/ Supemsmn dutles at the

35

RPP Tank Farms Contractor

ADVANCED COURSE 4 - MIXED WASTE SHIPPER CERTIFICATION TRAININ G
ADVANCED COURSE 2 - HAZARDOUS WASTE SHIPPER CERTIFICATION
TRAINING .

CONTAINER WASTE MANAGEMENT ]NIT IAL

[ ] Option 03 Waste Designator/Supervisor, Individual performs Waste D651gnat10n/ Supemsmn dutles

at the RPP Tank Farms Contractor
WASTE DESIGNATION

WASTE DESIGNATION QUALIFICATION
FACILITY SAMPLING AND ANALYSIS

Job-Specific Facility Training

The IDF-specific and job-specific qualifications and/or certifications are maintained according to
contractual and regulatory requirements. TDF management uses qualification lists to eénsure
personnel they assign to work in the tank farms meet current training requirements. The
qualification lists, generated using the PeopleSoft® database, are updated on a daily basis and are
posted to the IDF Training Web Page. :

PartlHI.Il.'S-A.S
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Training Records

- Qualification Lists
OJT Evaluators
Reguired Field Work Training
Comm Organization Qualified Workers

e_:#l Reviewers

Lock end ag Administrators

Training records, as described in WAC 173-303-330, consist of documentation that show training
has been completed. Training records associated with personnel identified in the DWTP are
maintained in accordance with DOE/RL-91-28 Chapter 8.0. Hanford Facility training records
include both electronic data storage and hard copies. Course completion documentation for
personnel is maintained in both hard copy and electronic formats. (5.15)

The course completion documentation will contain the course number, course title, and date of
completion. Copies of the training record files for IDF Dangerous Waste management employees
are stored at IDF Training. The originals are sent to Fluor Hanford, Inc. (FH) Training and are
initially maintained in Richland, Washington. Original hard copy training records are transferred
periodically to the Records Holding Facility in Richland, Washington. After approximately one
year. the original hard copy training records are archived at the permanent record storage center
in Renton, Washington. Course completion documentation of former employees are maintained
in accordance with DOE/RL-91-28 Chapter 8.0 and Hanford Facility RCRA Permit, General
Facility Condition ILL1, Regarding Facility Operations Record.

When a training record is requested during an inspection, an electronic data storage record will

mitially be provided. If the electronic data storage record does not satisfy the inspection concern,

a hard copy training record will be provided. Training records of former employees may not be
available through computers at IDF and may require a representative from FH Training to access

the PeopleSoft® system for this information.

Part [I1.11.8A.9
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4.0 DEFINITIONS
No terms or phrases unique to this procedure are used.

5.0 SOURCES

5.1 Requirements
1. WAC 173-303-330 “Dangerous Waste Regulations,” Section 330(1) and (1)(a),
Personnel Training. (S/RID)
2 WAC 173-303-330 “Dangerous Waste Regulations,” Section 330(1)(b). (S/RID)
3. WAC 173-303-330 “Dangerous Waste Regulations,” Section 330(1)(c). (S/RID)
4. WAC 173-303-330 “Dangerous Waste Regulations,” Section 330(1)(d). (S/RID)
3. WAC 173-303-330 “Dangerous Waste Regulations,” Section 330(2). (S/RID)

5.2 References

1. 40CFR265.16, “Protection of Environment, Interim Status Standards for Owners and
Operators of Hazardous Waste Treatment, Storage, and Disposal Facilities,” Personnel
Training.

2. DOE/RL-91-28 Rev 4, “Dangerous Waste Portion Of The Resource Conservation and
Recovery Act Permit for the Treatment, Storage, and Disposal of Dangerous Waste,”
Chapter 8, Personnel Training.

Part ITLL11.8A.10
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| Chapter 11.0 . Closure and Financial Assurance -
11.0 CLOSUREANDF[NANCIAL ASSURANCE [I] coomoemcresnsssesasrsssnmpenssinnsseenenns PRI OLii.11.1
111 CLOSURE PLAN [I-1] coroooreresossetesisessnsnsnseer e Part TIL11.11.1
112 CLOSURE PERFORMANCE STANDARDS [I-1a] covoeerereerecnnes _— R Part OI.11.11.1
11.3 PRECLOSURE ACTIVIT]IES..........,_--......4._. .................................................... . Part IIL.11 .1,1 1
114 MAXIMUM EXTENT OF OPERATION [I-1B(1)] e orvreeeereeermecmseremmrrenrrena: e Part ALIT11.2 -

‘11.5 DECONTAMINATING EQUIPMENT AND STRUCTURES..ccooririrrieiee Part 1I1.11.11.2
11.5.1 CONTAMINATED SOTL ..ceiioecereeeerensssrsameeeneeer e st ssssns s ssasn s ssccasscsinasrans Part milii2
11.6 CLOSURE OF LANDFILL UNITS [I—Ie and I-1 e(2)]Part ML11.11.3
11.6.1 - Cover Design [[-1e(2), I-le(4), I-1e(5), I-1&(7), and [-1e(8)] ......... JSROTUN Part TM1.11.11.3
11.6.1.1  GIade LAy oo iniin sttt s Part HL.11.11.3
11.6.1.2 Low-Permeabilify Layer. ..ottt e Part HL.11.11.3
11.6.1.3  Drainage LaYeT .o reverreeerceemissessseamsessesertnseseenns eeenrtenere e paneteeriean e Part IL11.11.3
11.6.1.4 Plant, Animal, and Human Intrusion Layer (optwnal). ......................................... PartTIL.T1.113
11.6.1.5 Graded Filter Layer ........... Part 11.11.11.4
11.6.1.6  Surface Soil Layer ...ccoooeneerimnns it e cerern bt e s PartI.11.11.4
11.6.1.7  Vegelative COVET ..ottt - Part I1.11.11.4
11.6.2 WA EIOSIOMNcitiermaeeceeeieeteseere s st reresersnsseeme e s st s sansn e enssamn s prac o see e s an s sas S nn e Part II1.11.11.4
11.6.3 WALET FLOSIOM M vrvr v emvesreaneseeeres seesesamnsesecarassianeunrassesssesesssenemssemnsesssensssessssesnnnes DAIEL HE 11114
1164 Decep- Rooted Plants o Part THE11.11.5
117 - SCHEDULE FOR CLOSURE [I-Tf]..o oo vreeeneann Part HI.11.11.5
11.8.  EXTENSION FOR CLOSURE [I-1(g)].c..c.onnern. oo SV -Part 11115
11.9 POSTCLOSURE PLAN [1-3] oo et eeeieeeeestatesseseasesreieeeeieteeteiemneebe et s anenaras Part [.11.11 5
Flgure _ _
Figure 11.1. Typlcal Hanford S1te Landfill Cover Demgn .................. et s Part II1.11.11.6
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11.0 CLOSURE AND FINANCIAL ASSURANCE [I]

This chapter discusses preclosure, closure, and postclosu:fe activities for the IDF. This ciosure plan
complies with' WAC 173-303-610 and represents the baseline for closure

The IDF will be constructed on 25 hectares of vacant 1and southwest of the PUREX Plant in the 200 East
Area (Figure 2-1). The landfill will be segregated into a RCRA permitted side and a non-RCRA
permitted side. The scope of this permit application is limited to the western side of the landfill where the
RCRA waste will be placed. The waste containers and bulk waste that meet the IDY waste acceptance
criteria will be inventoried, and disposed in this lined landfill. Leachate collected from the lined landfill -
will be transferred to leachate collection tanks located in proximity to the landﬁll for subsequent
treatment.

A more detailed discussion of IDF waste types and the identification of the IDF processes alid equipment
are provided in Chapters 3.0 and 4.0, and attendant appendices. The IDF only will accept and dispose
waste containers and bulk waste that meet the IDF waste acceptance criteria, RCRA and LDR.

The closure process will be the same for partial closure or closure of the entire IDF. The remainder of
this chapter describes the performance standards that will be met, and the closure/postclosure activities

!

Federal facilities are not required to comply with WAC 173-303-620 as is stated in the regulaﬁons and as
described in Condition TI.H.3. of the Dangerous Waste Portion of the Hanﬁ)rd F aczhzy RCRA Permit
(Ecology 200 1)

1.1 CLOSURE PLAN [I-1]

Waste containers and bulk waste that meet the IDF waste acceptance criteria will be disposed in the lined
landfil] that complies with WAC 173-303-665 standards (Chapter 4.0). The IDF will be closed according
to current applicable WAC 173-303 regulations, DOE requirements, best management practices, and will
be integrated with the overall eleanup activities performed under the Tri-Party Agreement

(HFFACO 2001). ,

The disposal landfill cover will be designed and located to comply with WAC 173-303665(6) and

WAC 173-303-610. The specification and/or variation for other cover designs will be prov1ded at the
txme of closure once a hazard(s) has been defined.

11.2 CLOSURE PERFORMANCE STANDARDS [I-1a] |

Closure requirements found in DOE/RL-91-28, Chapter 11.0, combined with requirements found in "
WAC 173-303-665(6), will make up the closure performance standards for the IDF. '

11.3 PRECLOSURE ACTIVITIES

Preclosure activities could include, at a minimum, placing interim or final covers over the filled portions
of the landfill as the landfill is expanded to accept more waste. Placement of covers over the filled
portions might be deferred until closure of all the IDF. Once a decision is made to construct the final
cover over the landfill, a closure cover design will be used that satisfies the dangerous waste disposal
requirements defined in WAC 173-303.

Part TIL11.11.1
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The selection of a final cover design has not been 1dent1ﬁed Figure 11- 1 shows an example of 4 typical
Hanford Site landfill cover design. Design(s) will include features to satisfy the minimum requlrements
found in WAC 173-303-665(6).

114 MAXIMUM EXTENT OF O-PERATION {I-ib(i)]

" The maximum process design capacity of the IDF conservatzvely is calculated to be 100 hectareqneters
- which is 1,000,000 cubic meters {Chapter 1.0, Part A, Form 3, Section I}, The IDF landfill will be

segregated into a RCRA permltted side of 50 hectare-meters and anon-RCRA pemntted side of 50
hectare-meters. . .

11.5 DEC()NTAMINATING EQUIPMENT AND STRUCTURES

'All ancillary equipment and its secondary containment, and instrumentation (e.g;, level-indicating -

devices, leak detection devices, pumps, piping) meet the definition of “debris” as definedin -
WAC 173-303-040. Items in direct contact w1th mixed waste are assumed to meet the definition of
“hazardous debrls” as defined in WAC 173-303-040.

Currently, three optlons are available for treatlno hazardous debris. The first optlon is to treat the debris
using one of the three debris treatment technologies-extraction, destruction, or immobilization-as
described in 40 CFR 268.45. If the hazardous debris is treated using approved extraction or destruction”
technologies, the debris is no longer required to be managed as a dangerous waste as long as the debris
does not exhibit a characteristic of a dangerous waste. If hazardous debris contaminated with a listed
waste is treated using an immobilization technology, it remains a listed waste, even after the LDR:
treatment standards are met unless Fcology makes a case-by-case determination that the debris “no longer
contains” a mixed waste. In effect, by making this “contained-in” determination on a case-by-case basis,

Ecology will be sefting clean closure standards in accordance with the closure performance standards of

WAC 173-303-610(2)(a)(ii).

The second optlon is to treat the hazardous debns to meet the consument bpecnﬁe LDR treatment standard
for the waste or waste-specific constituents contaminating the debris; however, such debris, even after
treatment, may be considered a dangerous waste under the dangerous waste regulations and may requlre
management at a facility permitted to manage dangerous waste.

The third opﬂon involves obtaining a eonta.med -in deterrmnatlon for the hazardous debris, thereby
rendering the waste “non-hazardous” for those waste-specific listed constituents that fall below MTCA -
method B risk-based health limits. Moreover, it must be proven that the debris does not de31gnate asa
characteristic waste under WAC-173-303.

11.5.1 CONTAMINATED SOIL

Contaminated soil could be generated a$ a result of spill cleanup. Since the majority of IDF operations
will be preformed within secondary containment (see Chapters 4.0 and 6.0) the potential for spilling
dangerous waste into the surrounding soil is Jow. Contaminated soil generated as aresult of a dangerous
waste spﬂl will be manaoed pursuant to WAC-173- 303 ~200. '

Once the soil is deSIg:aated appropriate treaiment and dlsposal or storage optlons will he deterrmned and
implemented. :

A contained—in determination could also be sought for contaminated soil generated as a result of a spill.
For contaminated media the contained-in policy requires that a statistically based sampling plan be used

_ for obtaining the data to support a contalned -in demonstratmn The contamed -in policy does not require

Part TML.11.11.2



N Ch s e b o

e

10 -

11
12

13

14
15
16
17
1g

19

20
21
22
23

24
25
26
27
28

29

¢ 5 0 % @

412005 | " ,  WA7890008967, Part IIT Operating Unit 11

Integrated Disposal Facility

that the waste be analytically nondetectable for it to be considered non-dangerous. However, the
analytical results must prove that the listed constituents in the soil are below health-based limits as
provided in WAC 173-303-610(2)(b)(i) and that the soil does not exhibit any dangerous waste
chardcteristics (i.e., soil does not designate for D codes). Ifapproved by Ecology, this could allow waste
that falls below spemﬁc health-based levels to be disposed of without requiring treatment

11.6 CLOSURE OF LANDFILLVUNITS [I-le and I-le(2)]

Closure of the TDF will be consistent with the closure requirements specified in WAC-1 73-303-665(6)
and WAC 173-303-610. The cover design(s) will satisfy the requirements of WAC 173-303-665(6).”

11.6.1 Cover Design [I-1e(2), I-1e(4), I-1e(5), E-1¢(7), and I—Ié{S)]

The cover could consist of several layers constructed on top of a native soil base. A generalized
cross-section of an example cover is shown on Figure 11-1. It is assumed that before construction of the
final cover, the waste form would be stabilized appropriately.

11.6.1.1 Grade Layer

The surface of the landfill would be graded and/or shaped, if necessary, to match the slope of the desired

- low-permeability layer. Additional soil would be placed over the landfill to achieve the required cover

grade, This grade layer could taper from zero thickness near the edge of the cover boundary to perhaps
several meters at the center of the cover; the thickness would depend on the lateral dlmenswns of the
particular cover and the grade of the cover. :

11.6. 1 .2 Low-Permeability Layer

The selection of an appropnate matenal for this layer would be based on the hazard that is to be isolated.
The low-permeability layer will be the primary barrier in preventing soil and/or water from migrating. 1111:0
the waste zone and meet WAC 173-303-655 (6) (v) “Have a permeability tess than or equal to the
permeability of any bottom liner system or natural sub soils present™.

 11.6.1.3 Drainage Layer

The drainage layer would conduct any water that percolates through the overlying layers laterally to the
drainage ditch. Thus, the drainage layer would prevent hydraulic pressure from building up directly on
the low-permeability liner, and thereby eliminate one sot of forces that would dnve moisture through the
primary moisture control barrier. :

11.6.1.4 Plant, Animal, and Human Intrusion Layer (optional)
The performance objectives for the permanent isolation surface barrier are summarized as follows:

Function in a semiarid to sub-humid environment - _
Limit the recharge of water through the waste to near zero amounts [0.05 centimeter per year
(1.6x10” centimeters per second)]

Be maintenance free

Minimize the likelihood of plant, animal, and human mtruswn

Limit the exhalation of noxious gases

Minimize erosion-related problems

Meet or exceed WAC 173-303-665(6) cover performance requirerments

Part I11.11.11.3
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¢ Isolate waste for 1,000 years.

To satisfy the intrusion perfermance objective, an optional layer would be included in the design of |
barriers that require the additional human and/or biointrusion protection to reduce either the
environmental or human health risk.

11.6.1.5 Graded Filter Layer

A graded filter con51st1ng of crushed rock 0ver1a1d by sand Would be placed on elther the plant, animal,
and human intrusion layer if incorporated into the design, or directly over the drainage layer. The graded :
filter would serve to separate the surface soil layer from the drainage layer. A geotextile would be placed.
on the top of the graded filter to decrease the potential for fine material to enter the filter and drainage
zone. The geotextile would be permeable, allowmg drmnage and would not support a standmg head of

. water.

11.6.1.6 Surface Soil Layver

The two most important factors in engineering the surface soil thickness would be the assignment of the
water retention characteristics for soil and climate information. Surface soil would be placed over the .-
geotextile to intercept, store, and recycle water, and prevent damage to the underlying structure from
natural and synthetlc processes. :

11.6.1.7 Vegetative Cover

The vegetative cover would perform three functions. First, the plants would refurn water stored in the

surface soil back to the atmosphere, significantly decreasing net infiltration and reducing the amount of

_moisture available to penetrate the cover. Second, the vegetation would stabilize the surface soil

component of the cover against wind and water erosion. F inally, the vegetative cover Would restore the

‘appearance of the land to a more natural condition and appearance.

A mixture of seeds would be used to estabhsh vegetatlon The seed types would be selected based on
resistance to drought, rooting density, and ability to extract water.

11.6.2 Wind Erosion

The principal hazard associated with wind erosion is the thmmng of the cover surface soil layer This in
turn. potentially could lead to breaching of the moisture barriers, gradually allowing larger quantities of
water to reach the waste. The engineering approaches to mitigating wind erosion of the cover would be
(1) designing the surface soil layer with an appropriate total thickness to compensate for future soil loss
that might result from wind erosion, (2) establishing a vegetative cover on the surface to reduce wind
grosion, and (3) including an appropnate coarse material (adxmx) in the upper layer-of the surface soil to
form an armor layer.

11.6.3 Watef Erosion

The potential hazard assoc1ated Wlth water erosion is the same as that for wind erosion, namely the loss of
soil from the top or surface layer. :

Several of the followmg engineering approaches could be adopted to minimize the potentlal for water
erosion: '
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e Limiting the surface slopes
» Providing run-on control with the sideslope drainage ditches - :
e Compacting the surface soil in a'way that promotes 31gmﬁcant mfiltration rather than cxcess1ve .
© run-off
* Properly designing the sideslopes to prevent gullying
e Establishing a vegetative cover to slow surface run-off
e Incorporating coarse material (pea gravel admix) in the upper portlon of the surface soﬂ layer to help
" form an erosion-resistant armor
e Limiting flow path lengths through the use of vegetatlon and admix.

The cover desagn would be evaluated for potentlal erosion datnage ﬁ'om overall soil erodlblhty, sheet
flow, and gullymg - : . '

11.6.4 Deep-Rooted Plants
The following design features could minimize the‘potential for problems with deep-rooted plants.

e The surface soil (top two layers) would retain most of the precipitation, because the underlying
drainage layer would have significantly higher permeability and much less water retention capacity. -
Therefore, it is expected that vegetation preferentially would occupy the suiface soil layer and not
have an affinity for growing into the drier underlying layers.

+ The thickness of the surface soils would be sized to promote the development of semiarid- deep-rooted
perennial grasses and to discourage the development of deep-rooting intrusive species.

11.7 SCHEDULE FOR CLOSURE [I-1f]

As stated previously, closure of the TDF will be a complex process. At the time of closure, this closure
plan will be updated to reflect the current closure plan schedule per WAC 173-303-830, Appendix I. In
addition, when a closure date is established, a revised closure plan and closure schedule will be subrmtted
to Ecology that contains detailed information regarding specific activities and implementation

timeframes.

11.8 EXTENSION FOR CLOSURE [I-1(g)]
An extension for closure reguest is anticipated to complete the closure/postclosure process qf the IDE.
11.9 POSTCLOSURE PLAN [I-3]

Because of the long active life of the IDF, a comprehensive postelosure plan will be developed when
closure becomes imminent or when 200 Areas cleanup activities prescribed by the Tri-Party Agreement -
require integration. '
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Figure 11.1. Typical Hanford Site Landfill Cover Design

Vegetative Cover Geocomposite Drainage Layer )

Surface Soil Layer
Compacted Soil/Bentanite Admix
Grade Layer

Flexible Membtane Liner {optional):

2 ft H'iprap.Layer_ ]
1 ft Riprap Be&dihg Layer

Drainage Ditch -

- 3ft
o
Varies n A
"y". R
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Varies - .
Existing Soil Cover
'\\' "-'\\."\\.'\.'\.'\.
e e - ‘B
SRR Waste Fill
P .
Notes:

" 1. Drawing not to scale.
2. Cover shown for uniined trench,
Similar configuration for lined trench,

To convert feet (ff) to meters, multiply by 6.3048. v
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13.0 OTHER FEDERAL AND STATE LAWS [J]

Generally, the laws applicable to the IDF include, but might not be limited to, the following: |

® & & & & & P B O 0t B s s 0

Atomic Energy Act of 1954

Federal Facility Compliance Act of 1992

Clean Air Act of 1977

Safe Drinking Water Act of 1974

Emergency Planning and Conmunity RIUkI~EO—KnOW Act of 1986
Toxic Substances Control Act of 1976

National Historic Preservation Act of 1966

Endangered Species Act of 1973

Fish-and Wildlife Coordination Act of 1934

Federal Insecticide, F'ungicide, and Rodenticide Act of 1975
Hazardous Materials Transportation Act of 1973

National Environmental Policy Act of 1969

Washington Clean Air Act of 1967

Washington Water Pollution Control Act of 1945

Washington Pesticide Control Act of 1971

State Environmental Policy Act of 1971.

Letter ,C.J .Paperiello NRC to J.E Kinzer DOE/RL “C[assﬁcatzon of Hanford Law Activity Tank
Waste chrzon * dated June 9" 1997

Part IL.11.13.1
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PART HI UNIT-SPECIFIC CONDITIONS FOR FINAL STATUS OPERATIONS
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Appendix 7A | ' : - Building Emergency Plan
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